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INTR O DU CT ION. 


HE Great Mr. Addiſon, (whoſe 
os Memory will ever be revered by 
"oY the Learned and Curious Part of 
CNS]. Mankind; for the excellent Leſ- 
bons he has given the World) 
among other inſtructive Pieces, 
has ſo beautifully repreſented ſome of the Re- 
markables in Nature's Works, that it is reaſonable 
to believe a Continuance of his Life would have 
furniſhed us with ſuch a Natural Hiſtory, as 
would have been uſeful to Men of all Kinds 
of Learning. TY be 
This Learned Gentleman, in the Spectator, 
Ne 121, gives us his Opinion concerning Na- 
tural Hiſtory, in the following Words: 

« I could wiſh our Royal Society would 
* compile a Body of Natural Hiſtory, the beſt 
e that could be gather A together from Books 
« and Obſervations. If the ſeveral Writers a- 
% mong them took each his particular Species, 
« and gave us a diſtinct Account of its Original, 
% Birth, and Education; its Policies, Hoſtili- 
| | B < ties, 


INTRO PUCTI UN. 


& ties, and Alliances, with the Frame ant! 
„ Texture of its inward and outward Parts; 
« and patticularly thoſe which diſtinguiſh. it 
*« from: all other Animals; with their peculiar 
« Aptitudes for the State of Being, in which 


* Providence has placed them; it would be 
e one of the beſt Services their Studies could 


ce do Mankind, and not a little redound to the 
* Glory of the All-wiſe Contriver. 


I am proud to own in this Place, that it 


was Mr. Addiſon who firſt gave me this curious 


Thought, and led me to the Compoſition of 
the following Treatiſe, which, however I have 


been fortunate in putting together, I can ven- 
ture to affirm it conſiſts of Truth fo far as I 
have mention'd any Thing upon my own 
Knowledge, But as the World, in Caſes of 
this Nature, is commonly jealous of the Facts 
related, I have here given my Reader an Op- 
portunity of ſurveying the ſeveral Curioſities I 
have mention'd, by directing him to thoſe Ca- 
binets where each reſpective Subject is lodgd. 
It is not to be expected, that, in ſo ſmall a 


Work, I can give a full Relation of the Exte- 


rior and Interior Parts of Bodies; nor can it 
be ſuppoſed that even It could contain the 
Names of every different M:neral Plant, or A- 
nimal that is commonly known; for it is true, 
(as Mr. Addiſon obſerves in the aboye-mention'd 
Paper) That a Natural Hiſtory, after all the 


« Diſquiſitions of the Learned, would be infinite. - 


ly ſhort and defective. Seas and Deſarts hide 
3 N Mil- 
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te Millions of Animals from ourObſervation ; in- 
© numerable Artifices and Stratagems are acted 
& in the howling Wilderneſs, and in the great 
& Deep, that can never come to our Knowledge, 
* Beſides that, there are infinitely more Spe- 
tc cies of Creatures, which are not to be 
te ſeen without, nor indeed with the Help 
& of the fineſt Glaſſes, than of ſuch as are 
te bulky enough for the naked Eye to take 
* hold of, However, from the Conſideration 
* of ſuch Animals as lie within the Compals 
* of our Knowledge, we might eaſily form a 
* Concluſion of the reſt, that the ſame Variety 
* of Wiſdom and Goodneſs runs through the 
** whole Creation, and puts every Creature in 
* a Condition to provide for its Safety and 
«« Subſiſtence in its proper Station.?“ 
From this uſeful Plan for Natural Hiftory, 
I have endeayoured to lay the Foundation of 
my Building, and ſhall account myſelf happy 
enough, if among the Parts I haye touched 
upon I have hit on any Thing new and uſeful, 
which may contribute to advance ſo benefi- 
cial an Undertaking, 
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C HAN L. 
Of the moſt remarkable Appearances in EARTHS 
| and MIN RERAL Bopits. 


1 


g Poros, firſt, to treat of Earths 
and Mineral Bodies, ſuppoſing 
them to ſubſiſt much longer with- 
out any conſiderable Alteration 

of Parts, than any other of the 
created Bodies. Vegetablis, Animals, and In- 
ſects have reſpectively their Modes of Growth 
very different from one another, each of them 
undergoing viſible Alterations till they are per- 
fect; but Eartbs and Mineral Bodies require 
Length of Time to perfect themſelves in their 
reſpective Stations: Which Time of their Ten- 
dency to Perfection I ſhall, . for the Eaſe of 
| _— * ſome 
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ſome of my Readers, call the Time of their 
Growth. 

What I here call Earth, is whatever Soil I 
find in the ſuperficial and ſecond Strata, ſuch 
as may be uſed for the Propagation of Vegeta- 
bles; perhaps in ſome Caſes we may even uſe 
the third Stratum for the Profit of Plants; but 


all the Strata below this I ſhall ſuppoſe are ſo 


many Beds of Mineral Matter, either in a State 


'of Solution, or Conſolidation, or elſe hardened 


as much as ever they will be. 

It would be tedious to enumerate every Par- 
ticular which might be obſerved in all the 
Eartbs that are uſed for the Production of 
Vegetables ; there are undoubtedly many thou- 
ſand different Mixtures, which have either 


been made deſignedly. or have happened by 


Accident, It will ſuffice for my preſent Pur- 
poſe to diſtinguiſh them under three General 
Heads, as Sand, Loam, and Clay; for all 
Earths are in ſome Degree or other partaki 
of theſe ; and it is my Opinion that they al 
originally were made up of Sandy-Particles, 
but varied. only in their Powers, by mixing 
with Liquids of different Qualities, (i. e.) ſuch 
as are Aqueous, Viſcous, and Oleaginous. 

The Particles of Sand which compoſe Earth - 


are not all of the ſame Dimenſions; _ are 


big enough to be obſerved diſtinctly by the 
naked Eye, while others are ſcarcely to be diſ- 
cerned with the Microſcope ; yet every one of 
theſe Parts, however ſmall it is, may (I ſup- 


pole) 


Works T NATURE 7 
ſe) loſe of it Bulk and Weight, or add to 
both by being expoſed to different Degrees of 
Heat; and ſo conſequently when many of 
them are united, that united Body will ſtill 
maintain ſo much of the natural Diſpoſition of 
the Parts it was compoſed of, that a certain 
Degree of Heat would have the fame Effect 
upon it, that it would proportionably have up- 
on the leaſt Particle of its Compoſition ; for 
even a Diamond, which is the bardeſt Gem 
known in the World, will loſe a Share of its 
Weight by means of a powerful Burning- 
Glaſs; an Inſtance of which we find in Phil. 
 Tranſattions, Noe 360, where, in the Account 
of Experiments made with Mr. Villette's 
Burning-Concave in June 1718, by the Re- 
verend Dr. Harris and Dr. Deſaguliers, we find 
that a Diamond weighing 4 Grains, loſt 
Eighths of its Weight, an Emerald was melted 
into a Subſtance like a Turky-Stone, the A 
beſtos ſeemed condenſed a little in 28 Seconds, 
but it was then ſomething cloudy : Mr. Villette 
ſays that the Glaſs uſually calcines it. A Cop- 
per Halfpenny melted in 20 Seconds, a Six- 
pence in 7 Seconds and Z; Tin melted in 3 
Seconds; Caſt-Iron, in 16 Seconds; Slate, in 
3 Seconds; Tile, in 4 Seconds, and vitrified 
thorough in 80; Bone calcined in 4 Seconds, 
and vitrified thorough in 33; Calculus- Huma- 
nus calcined in 2 Seconds; Talk began to cal- 
cine in 40 Seconds, and a Foſſile-Shell in 7 
Seconds; Chalk fled a way in 23 Seconds. 
B64 N. B. 
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N. B. Mr. Villette's Mirour is a Concave 7 


47 Inches wide, and ground to a Sphere of 
76 Inches Radius, ſo that its Focus is about 
38 Inches diſtant from the Vertex of the 


Glaſs. 


From whence it appears, that every Mineral 
or other Body, as it 1s more or leſs conſolidated 
or hardened, is more or leſs ſubject to the Im- 
preſſions made by Heat or Cold; and this 1 
mention the rather, becauſe I would offer a 
Query, whether if theſe Parts of Sand, Gc. be- 
ing ſubject to dilate or contract, may not 
means of their Pores receive a kind of nouriſh- 
ing or improving Juice from the next neigh- 
bouring Liquid, and by that Help in a long 
Series of Years ſwell and become larger than we 
might ſuppoſe them art firſt. If this were allowed, 
we might then ſuppoſe Mineral Badies had a 
kind of Growth, and even hope to diſcover 
the Mode of Generation of Minerals or Stones; 
which Work, I am informed, the celebrate 
Malphigius had began. f 

But further; divide 3 Pounds of Sand into 
3 Parcels, well dried, and make each Parcel 
into a Paſte, the fit with common Water, 
the ſecond with ſome viſcous Matter, ſuch as 
a Solution of Soap and Water, or a-kind of 
L1quid-Soap, and the third with Oil, and lay 
them for ſome Time expoſed to the Sun ; the 
Sand and Water, as it dries, will fall to Pieces, 
er ſeparate with a ſmall Breath of Air; the 
o 7; Soap 
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WoRk Ss of NATURE; 9 

Soap and Sand will be more retentive, and will 

not ſeparate. without ſome Difficulty ; ; andꝭ the 

Oil and Sand will be baked ſo hard, as to re- 

aire a conſiderable Force to. divide i its Pa tts 
Fans one another, 

I ſuppoſe then that the 3 ſeveral Soils I have 
mentioned, vix. Sand, Loam, and Clay, are 
all of them compoſed of Sandy Particles, but 
differently mix'd with Liquids analogous to 
thoſe I have mentioned, and or Som means are 
more or leſs binding. 

All Kinds of Sandy- Soil are nouriſhed with 
watery Parts. 

Loam mix'd with ſome” viſcous Liquid, and 
therefore more binding than Sand; 

Clay mix d with Oih Parts, and cherefore 
more binding than Loam. | 
And I the rather believe this, boca W ater 
eaſily penetrates the Loam, and the viſcous 
Parts in it may be waſhed away without Difh- 
culty ; but Clay is more ſtubborn, and reſiſts 
the Water; which ſeems to demonſtrate that 
the Parts it is compoſed of, are bound together 

by ſomewhat oleaginous. - 

” Chall I take to be a certain Degree of Clay, 
whoſe Parts are more ripened ; and Marle to 
be ſome undigeſted Matter, which Length of 
Years would ripen and conſolidate. 

I obſerve that neither Earths or Minerals 
are always conſtant, with regard to the Depth 
and Situation of their Strata, as we may ſee 
in ſeyeral N ſent to the Royal Society 
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Batt, the fume with Ne 9, one Foot 


10 A Philoſophical Account of the 


by ſome of their ingenious and learned Mem- 
bers. In Phil. Tranſ. No 336, Mr. Fettyplace 
Bellers gives us the following Account of the 


Strata of Earth, Stone, &c. found i in a Coal- Pit 


at the Weſt End of Dudley in Staffordſhire. | 
The 3/4 Stratum — under the 

Turf, a Yellowiſh-Clay, 4 Feet thick. | 
2d, A Blueiſh-Clay, 5 Feet thick. 
3d, A Blueiſh hard Clay, called Chinch by 

Miners ; it is one of the certain Signs of Coal, 

This Stratum is 24 Feet thick. 

4h, A Blueiſh ſoft Clay, g Feet chick. 
oth, A fine-grained Grey-Stone, which is 

found in ſome Pits only, 4 Feet. 


6:b, A Clay almoſt like the firſt, but whiter, 


21 Feet. 


7th, A hard Grey Rock, 75 Feet. 

8th, A Blue Chinch, like Ne 3, 5 Feet. 

gth, A Black Subſtance, called the Dun 
Row Batt, 1 Foot. 
_ 10th, Coal, called Bench-Coal, 3 Feet. 

I ith, Coal, called Skpper-Coul? leſs black 
and ſhining than the former, 3 Feet. 

12th, Gal called Spin-Caal, more black 
and ſhining, 4 Feet. 

13th, A Coal, by the Miners called Stane- 
Coal, like Canal. Coal, 4 Feet. | 


N. B. Theſe Strata of Coal, have, between each 
of them, 4 Batt as thick as a Crown-Piece, 


144 b, A Black Subſtance, called Dun Row 
15th, 


Worxs of NATURE, IF 
15th, A hard Grey Iron-Ore, called Dun 
Row Tron Stone, 1 Inch thick. 
16th, A Bluciſh Batt, {in which lies the 
following Iron Stone) called the I bite Row, 3 
Inches. . 
17th, A hard Blackiſh Iron-Ore, lying in 
ſmall Nodules, having between them a white 
Subſtance, and — called by the Miners, 
White Row Grains, or Iron Sas, I Foot 3 


Inches. 
18/h, A hard Grey hom O with ſome 


, White Spots in it, called the Midrow Grains, 
18 Bo 2 Inches. 
19th, A Black fiſſile Subſtance, called Gub- 
ter, In Batt, 2 Foot. 
20th, A hard Blackifb Iron-Ore, wich White 
Spots in it, called the 'Gublin Iron Stone, 9 
Inches, 
Jun 21}, A Batt, in Subſtance much like that 
in N“ 19, one Foot 6 Inches. 
22d, A hard Grey Tron-Ore, called Cannec, 
ck or annoc Tron Stone, 6 Inches. 
23d, A Batt ſomewhat harder than No 21; 
ck one Foot. 
24th, A dark Grey hard Burde called 
10 Rubble Iron Stone, 6 Inches. 
| 25th, The T, able-Batt, next under the — 
ch ble Iron-Stone, 2 Feet. 


e. 261b, A coarſe Coal, called Poot-Coal, I 
Foot, +. 
* 27th, A Black brittle ſhining Batt, 6 Feet. 


28th, The Heathen cal, 6 Feet. | 
b, 29th, 


12 4 Philoſophical Account of the 
: 29th, A Subſtance like Coarſe Coal, by the 
Miners call'd a Batt, 1 Inch. 1 
30th, The Bench-Coal, 2 Feet. 
31/t, A Batt, 6 Inches thick. 


This is as low as they generally dig, tho? 
there is a Coarſe Coal under this. We are to 
remark, that thoſe Subſtances which divide the 
Strata of Coals and Tron-Ores, are called Batts 
by the Miners ; they are generally black, con» 
fiſting of a Matter peculiar to themſelves, and 
are of a Texture neareſt like Marle, tho' ſome 
of them are fiſſile, and others have a Subſtance 
not unlike Coal, mix'd with them. Ir appears 
from hence that this Coal-Mine is 188 Feet 
* deep. | | 

The other Account is of the Strata obſerv. 
ed in the Coal-Mines of Mendip in Somerſet- 
ſbire, and communicated to the Royal Society 
by Dr. Welſted, in a Letter to him from John 
Strachey, Eſq; and inſerted in Phil. Tranſ 
Noe 360, in which we may obſerve that the 
Situation of the Strata are very different from 
thoſe in the Caal- Mine at Dudley above-men- 
tioned. © We find in the digging for Coal 
* about Mendip, ſays our Author, the Surface 
* is moſtly a red Soil, which under the firft 
* or ſecond Spit, degenerates into Malm or 
« Loam, and often yields a Rock of reddiſh 
*« Fireſtone, till you come to 4, 5, or many 
*% Times 12 or 14 Fathom deep, when by 
** Degrees it changeth to @ grey, then to a dark 

e 0 ( or 
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t or blackiſh Rock, which they call the Coal- 
« Clives ; theſe always lie ſhelving and regular 
« as the Coal doth: But in theſe Parts they 
« never meet with Fireſtone over the Coal, as 
« at Newcoſtleand in Staffordſhire ; theſe Clives 
« vary much in Hardneſs, in ſome Places be- 
« ing little harder than Malm or Loam, in o- 
« thers ſo hard, that they are forced to ſplit 
« them with Gunpowder ; ſo likewiſe in Co- 
« Jour, the Top inclining to red or grey, but 
« the nearer to Coal the blacker they grow; 
« and where-ever they meet with them, they 
« are ſure to find Coal under them. The firſt 
* or uppermoſt Coal Vein at Sutton is called 
« the Stinking Vein; it is hard Coal for Me- 
ee chanic Uſes, but of a ſulphureous Smell. A- 
© bout 5 Fathom and ꝛ (ſeldom more than 7 
« Fathom) under this, lies another Vein, which 
* (from certain Lumps of Stone mixed with it, 
& like a Caput Mortuum not inflamaeble) called 
% Cat's-head, they call the Cat-bead Vein. A- 
e bout the. ſame Depth again under this lies 
« the Three-Coal. Vein, ſo called becauſe it is 
divided into three different Coals : Between 
“ the firſt and ſecond Coal, is a Stone of a 
* Foot, in ſome Places 2 Feet thick; but the 
* middle and third Coal ſeemed placed looſe 
on each other, without any Separation of 
different Matter. f 
Next under the Three-Coal-Veins, is the 
« Peaw-Vein, fo called, becauſe the Coal is 
** figured with Eyes reſembling a A $ 
f cc 41 Pq 
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Country is called a Peau. The Cliff over 


* this Vein is variegated with Cock/e-Shells 
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not been proved within Man's Memory: 


and Fern-Branches, and is always an Indi- 
cation of this Vein; and under this again 
between 5 and 6 Fathom lies the Smith's 
Coal Vein, about a Yard thick, and near the 
ſame Depth; under that the Sey -Vein; 
and below that a Vein of 10 Inches thick 
which being little valued, has not been 


wrought to any Purpoſe. Some ſay there 


is alſo another under the laſt, but that has 
At Faringdon, which lies 4 Miles diſtant 
from the Mines of Sutton, the Strata agree 
in all Parts, +6173 TY 
& Between Faringdon and High-Littleto 
the ſame Veins ſeem to retain their regulaf 
Courſe ; but at Littleton their loweſt Vein is 
the beſt o al, which at Faringdon proves 
ſmall. I 
« The fame Veins are found again in the 
Pariſh of Stanton- Drew, a Mile diſtant from 
Sutton, only at Stanton they have little of 
the Red-Earth, or Malm, on the Surface, 
but come immediately to an {ron Grit, or 
grey Tile-ſtone, which is a Fore-runner of 
the Coal Clives. | 
Now as Coal is here generally dug in the 
Valleys, fo the Hills ſeem alſo to obſerve-a 
regular Courſe in the Strata of Stone and 
Earth found in their Bowelsz for in theſe 
Hills 
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te Hills (1 mean thoſe that are diſpersꝰd between 
« the Coal Works above-mentioned) we find 
« on the Summits a Stony Arable mixed with 
« a ſpungy yellowiſh Clay; under which are 
« Quarries of Lyas, in ſeveral Beds, to about 
« 8 or 10 Feet deep; and 6 Feet under that, 
e thro' yellowiſh Loam, you have a blue Clay 
« inclining to Marle, which is about a Yard 
« thick; beneath this is a Yard of whitiſh 
« Loam, and then a deep-blue Marle, ſoft, 
te fat, and ſoapy, 6 Feet thick, only at about 
« 2 Feet thick it is parted by a Marchoſite, 
& about 6 Inches thick: It is to be noted that 
„ theſe Beds of Stone and Marle run horizon- 
« tal, whereas the Strata of Coal run flope- 
© wiſe.” This is very well repreſented in a 
Copper-Cut, (prefixed to thisTranſaction) which 
I refer my Reader to, as well as the other cu- 
rious Parts of this Letter ; which tho' they are 
not immediately uſeful to my preſent Defign, 
are nevertheleſs very well worth any one's . 
while to read. 

From theſe Two Accounts, without enu- 
merating the ſeveral Relations we might 
have recourſe to, we may ſatisfy ourſelves, 
that the ſeveral Strata of Earths and Minerals 
in Coal- Mines, found in ſeveral Parts, even of 
Britain, are not always conſtant and agreeable 
one to another ; and undoubredly, when we 
dig for Tin, Lead, or Copper, the Strata found 
in thoſe Mines do not lie regularly the fame in 
one County that they do in another: And even 

| | the 
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the hardeſt of them, at this Day, were once 
no more than thin Mud, little denſer than 
Water; ſo that Bodies of no more Weight 
than Shells, or Teeth of Fiſhes, would ſubſide 
themſelves down to the Bottom, or lodge 
themſelves in it: We have Inſtances enough 
to prove this from the many kinds of- Shells, 
Fiſh-bones, Bits of Plants and Animals found 
even in Bodies as hard as Marble, and almoſt 
every Quarry of Stone; which Shells, &c. could 
never have been there, if the Marble and other 
Stones they are found in had always been of 
the ſame Hardneſs. 
But there remains a great Difficulty to deter- 
mine, (i. e.) the Length of Time neceſſary to 
ripen each reſpective kind of Mud, ſo as to 
bring it to the Hardneſs of Marble, Freeſtone, 
Fireſtone, &c, But if we examine the Ac- 
count ſent to the Royal Society, 1721, of a 
live Toad that was cut out of the Middle of a 
Block of hard Stone, we may reaſonably ima- 
gine, that Sort of Stone could not be longer 
than 100 Years from its State of Mud, to the 
Time it was taken out of the Quarry, with- 
out we ſuppoſe that a Toad can live longer. 
We have indeed an Inſtance of the ſpeedy 
Conſolidation of Sand, Lime, and Water made 
into a Mud or Mortar; and whether there ma 
not be found ſome kind of Liquid to mix 55 
Sand and Lime, which will make them more 
binding, and expedite their hardening, I leave 
Architects to conſider ; but they muſt take this 
Thought 
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Thought along with them, that even ſome Wa- 
ters are more petrifying than others; and that 
ſome kinds of Stone lying near the Surface, are 

very hard when they are dug, but decay in a 
few Years when they are expoſed to Gs Air; 

while others, which are ſofter in the Quarry, 
grow hard, and Arm, un after they are 
taken out of it. | 

Dr. Stukely,- F. R. 8. has very judiciouſly 12 
ven his Opinion gf cbis matter, in a Letter to 
the Royal Society, bil. Tranſ. Ne 360.) con- 


cerning the Imprefhon of a Skeleton of a large 


Animal in a 8 hard Stone, called a blue Cy 
Stone; ſuppoſed to be dug out of the Quarries 
near: Fuller. That Gentleman gives us, among 
other curious Remarks, the following Article: 
Sir Jſaac Newton's: Doctrine of 44 Attrac- 
* tion of the Particles of Matter, according to 
the Quantity of ,1is:Solidity, Proximity, and 
Surface, eſpecially that it is infinitely greater 
ein the Point of Contact, upon which de- 
« pends its Coheſion, and all the Varieties of 
« Phyſical Action, will eaſily direct us to a 
1 Notion. of Petrifaction. We learn how..a 
© proper Degree of Heat or Cold, Moiſture, 
% Motion, Reſt and Time, promote this Prin- 
„ ciple; from the common Experiments of 
Chryſtallization, and Freezing even before the 
Fire, and in many Chymical Mixtures. 
* Whence we cannot be ignorant of Grone 
e growing in the Quarries gradually, not by 
* 2 fancied N ere tough there is ſome- 
aida A 5% Won avrs bun ing 
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LR „ thing like it in Corals, but generally by Ape 
ſition of Parts to Parts, as is notorious in 
« the Fluors of fabterrancous Grots and Ca- 
« verns; fo that we have no reaſon to doubt, 
e but what was Clay, Sand, or Earth, 3000 
Fears ago, may now be Stone or Marble, ac- 
** cording to the Proportion of Concurrence of 
ſuch mentioned Cauſes.” 4. 
In the foregoingAccountsof the Strata wefind 
ſome Veins, here and there, of Metallic Matter, 
as Tron Oar, for Example: Now, whetherat the 
retreating of theWaterstotheir appointed Bounds 
after the Deluge, theſe Metallic Bodies were e- 
qual in Quantity and Perfection, as we find. 
s now-a-days, is a Query worth examin- 
: Or whether from a few Particles or Seeds 
of Metallic Bodies falling into a proper Nidus, 
they increaſed or enlarged "Or elſe, we may con- | 
jecture, that Parts of different Forms: happen⸗ 
ing to mix with one another, agreeable to ſome 
Law of Nature, might wich, or without the 
Aſſiſtance of ſome proper Liquid, frame à Body, 
which Length of Time ſhould ripen into a Me- 
tal; this, I think, deſerves our Conſideration; 
For my own part, I ſuppoſe that all the Me. 
tals now reſiding in the Bowels of the Earth; 
were not always ſubſiſting in the State they are 
now in; I imagine they are abundantly in- 
creaſed ſince they were firſt created, by means 
of Seeds, or ſome Method of Generating; and 
this, I think, is not more remote from Reaſon, 
than once the Generation of Plants was thought 


to be: And even from the firſt Principle of the 
| Pro- 
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Production of Metallic Bodies, to their moſt 
perfect State, I imagine they undergo various 
Alterations, and have different Degrees of Ripe- 
nels, ſome what analogous to the Changes in 
Inſectal- Bodies; as ſor Example, Let us take 
out of 20 ſeveral Mines of one ſort of Metal, 
which will yield Si luer, an equal Quantity of 
Oar, and refine every Parcel of that Oar di- 
ſtinctly, we ſhall hardly find ws. of theſe Mines 
produce the fame Proportion of Siſuær, or con: 
tain the ſame Richneis one as the other ; which 
I ſuppoſe -ha , becauſe one is in a riper 
State — —— perhaps that which is 
now Siluer, was Lead, or ſome other Metal, 
1000 years ago. We may add to this anatbet 
Queſtion : Whether a Metal once generated iu 
the Bowels of the Earth may not be helped in 
its Growth, or nouriſhed more or ks, by means 
of Juices (mixing with it) filterivg through the 
Strata above it of various Textures and Depths ? 
For I ſuppoſe, as the ſeveral neighbouring Stra 
ta of Earths or Stone are variouſly compote« 
or placed about the Vein of Metallic Matter, ſo 
the Juices or Liquids filtering through them, 
are of different Qualities, either nouriſhing to 
the Oar when they mix with it, or deſtructive 
to it: And I the rather embrace this Opinion, 
becauſe it does not ſeem diſagreeable to what 
the learned Dr. Hoodward, F. R. S. has laid 
down in his Celebrated Natural Hiftory of the 


Earth, 
C2 116% Ifup- 
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1 ſuppoſe likewiſe, that Gems, which are 
found in the Intervals or Cavities of the ſeveral 
Strata, proceed from certain Seeds, or fecundat- 
ing Particles, oftheir reſpective kinds, which mix- 
ing with the Liquids continually filtering through 
the Pores of the ſeveral Strata, are by Degrees 
brought into their Beds, (7. e.) thoſe Intervals a- 
mongſt the Strata, and are therechryſtallized, and, 
I ſuppoſe, grow larger as they receive additional 
Increaſe from the Corpuſcules, which continual- 
ly are conveyed by the ater into them, and be- 
come more ripe or perfect, as they have a longer 
Share of Time to lie there undiſturbed. From 
the Experiment abovementioned, made on the 
Emerald with Mr. Villette's . Burning-Glaſs, 
whereby it was changed into a Subſtance like 
a- Tur y- Stone, and the other Obſervation there 
mentioned, we might alſo conjecture, that eve- 
ry particular Kind of Gem requires a different 
Degree of Heat or Cold to bring it to its true 
Conſiſtency and Colour; and then we may ſup- 
poſe, that while any Gem is finſt forming, and 
conſequently in a render State, that then a little 
Difference from the Degree of Heat or Cold it 
naturally required, would alter its Qualities: But 
Nature ſeems to have a ſpecial Regard to main- 
tain them always in the ſame Degree, without 
Alteration, by placing them in the Bozwels of 
the Earth, where (if I may ſo ſay) they al- 
ways breathe the ſame conſtant Air without 
Interruption. Wk 
As for Pebbles, Flints, and ſuch like Stones 
Dr. I codtard ſuppoſes them to have been all 
originally 
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originally formed and repoſed in the Strata of 
Earth and Sand; and even the Amber too, 
which that curious Gentleman makes a natu- 
ral Foffile, as well as the reſt ; and the Reaſon 
he gives why we find ſo many of them looſe on 
the Sca-Shores, and on the Surface of the Earth, 
is, that by violent Waſhings of Rains, and 
„“ by the Sea or other Water beating upon 
« the Shores, Cliffs or Lands, the Earthy-Parts 
« are diflolved and carried away; but the 
« Pebbles, Pyritæ, Amber, or other like Nodu- 
&« es, being hard, and not diſſoluble, and more 
“e bulky and ponderous, are left behind, di- 
« veſted of their terreſtrial Covering,” - And 
indeed I do not find the Growth or Increaſe 
of ſuch-like Bodies can be accounted for any 
other Way, than by ſuppoſing them to have 
had their firſt Being in the Bowels of the Earth, 
where they might be regularly ſupplied with 
every thing neceſſary for their Conſtruction and 
Nouriſhment ; and again, it is ſo much more 
obvious, as we find every fort we can name, 
as well lying in Strata under Ground, as ex- 
poſed upon the Shores and Surface of the Earth, 
And the Nouriſhment and Difference of Co- 
lours given theſe Bodies, while they were lying 
and growing in their ſeveral Strata, I ſuppoſe 
to be produced by a Cauſe, nearly the ſame of 
that which gives us the different Colours in the 
Leaves and Flowers of Vegetables ; the ſeveral 
Strainers or Veſſels which compoſe Plants, do- 
ing perhaps the ſame Office that the ſeveral 

C3 | Strata 
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Strata of Eartbs do to Minerals or Metals ; and 


as the different Juices paſſing through the ſeve- 
ral Veins or Beds of Earth are altered by a fort 
of Filtration, and varied by mixing with ſome 
Mineral-Corpuſcules, which would be latent 
without ſuch Aſſiſtance; ſo theſe Juices diffe- 
rently ſtrained ;through the ſeveral Kinds of 
Earth, mixing with ſome Vegetable Particles, 
which change their Qualities, produce Diffe- 
rence of Colours in the Leaves and Flowers of 
the Plants they paſs through. 

And this is what I ſhall venture to mention 
at preſent concerning Earths and Mineral Bo- 
dies, which, if my Conjectures are right, have 
a kind of Growth, and even a Mode of Gene- 


rating and Increaſing; and if once we have 


ſufficient Proof of theſe, we need not ſcruple 
to allow them Life too, however flow it be: 
Theſe indeed have no Local Motion any more 
than Plants ; but Animals that have Local Motion 
are yet analogous to Plants in Generation and 
Circulation of Juices through their Bodies, and 
have Senſation more than Plants: Plants then 
want Local Motion and Senſation to be equal to 
Animals ; but 1 ſuppoſe have only the Powers 
of Viſible Growth more than Minerals, and of 
being tranſplanted from Place to Place, and yet 
retain the Power of Growth ; but where muſt 
we tranſplant the Earth to make it grow, or 
improve it? 


CHAP, 


— 
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NA 
Of the CoxkALlINxE, "TRUFFLE, Fexcus, 
SeonGE, and ſuch Bodies which poſſeſs the 
Degree of Vegetative Life, and are 
ſeemingly the Paſſage between Minerals and 
perfect Plants. 


AV INC taken Notice (as far as my Ex- 

perience will permit) of Minerals and 
Metallic Bodies, that they poſſeſs a certain 
Share of Life, or Kind of Growth, whereby they 
attain, to diſtin& Degrees of Perfection, as they 
have lain more or /eſs Time in their natural 
Beds ; the Stones which I have in the laſt Place 
taken notice of, have each, according to its Tribe, 
a Figure or Form, which diſtinguiſhes it from 
one of anotber Claſs; and the Length of Time 
which Nature takes to form them, gives them 
at leaſt an equal Share of Time to remain un- 
periſhable ; ſo it is likewiſe obſervable in Ve. 
getables, that as they are more flow of Growth, 
ſo is their Remain of longer Duration; but I 
conceive there is not in Nature any Vegetable Bo- 
dy which can have, or ever had, half the Durance 
of Minerals, unleſs Coral may be- allowed its 
Place among Vegetables : And it is the different 
Sentiments of our great Men concerning this 
Subject, which puts me to ſome Difficulty in 
this Part of my Work. It is not allowed by 


ſome to be more than a Petrified Body, while 
C4 ſome 
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ſomeGentlemen of the Royal Academy at Paris 
pretend to have diſcovered its Seed Veſſels, as we 
may find in the Memoirs for the Year 1711. 
For my own Part, I will not pretend to de- 
termine ſo great a Difficulty, unleſs I had more 
Experience in the Matter. I ſhall only take 
Notice from its branched Figure, and its Manner 
of faſtening itſelf to Rocks, Stones, and Shells, that 
it has ſome Analogy to Plants; for in the firſt 
Place, if we conſider the Coralines frequently 
growing upon our Engliſh Coaſts, the Manner 
of their rooting in Stones and upon Qy/ter- 
Shells, their Method of branching, and cruſted 
Subſtance, I cannot ſee any Reaſon why we 
may not place Coral amongſt the Submraine- 
Plants, Again, as to the rooting of Coral in 
this Manner, and the Poſſibility of its drawing 
Nouriſhment from Bodies of ſo hard a Nature, 
let us look upon the Sea-Belts, which ſometimes 
are of that Length and Extent, that I have 
meaſured ſeveral above 6 Feet long, though the 
Stones they were rooted in, did not weigh above 
a Pound a- piece: So likewiſe the Sea-Weeds, and 
Fuci, have not always larger Bodies to draw 
their Nouriſhment from ; but indeed they may 
probably be aſſiſted in their Vegetation by the 
frequent Returns of the Sea-Water, which may 
ſerve to fill their more ſpungy Parts, and con- 
tribute to make them ſwell, as the circumam- 
bient Air aſſiſts the Growth of Land- Plants. 
Moreover, we find that Coral is of different Kinds 
or Species, as much as any Plant growing ** 
Ka | ng 
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the Land; we have the Red, the White, and 
the Black, pretty common, beſides many other 
more rare Sorts in the Cabinets of the Curious, 
where I commonly find them accompanied with 
Coralines,theSea-Fan, and other ſuch- like Bodies. 

The famous Cabinet of Mr. Vincent at Haer- 
lem abounds in theſe Rarities; as does alſo that 
of the curious Dr, Frederick Ruyſh of Amfter- 
dam, where I have ſeen near 60 Sorts remark- 
ably different from each other. - Eſpecially in 
the firſt curious Collection is to be admired a 
large Branch of the Red- Coral, above 1 Foot 5 
in Height, of an extraordinary Value. There 
is indeed one Thing which we may take 
notice of, with regard to Coral, that upon 
breaking off any Part of a Branch, we diſco- 
ver the fame Star-like Shootings as are found in 
the Star-Stones; and there is ſeemingly want- 
ing thoſe capillary Veſſels which run longitu- 
dinally, 'to convey the Sap, up the Stems of 
Plants ; nor do I find by Enquiry, with my 
beſt Microſcopes, that they have any, which 
is much the ſame Caſe with the Leaves of 
the Aloe, and ſome other Kinds of Succulent. 
Plants, where we cannot diſcover any Veſſels 
which run longitudinally through them, and 
are therefore brittle as Glaſs, The famous Mr. 
Lewenhoeck of Delft, who was juſtly reckoned 
the greateſt Man in Europe for his Skill in Mi- 
croſcopes, has given the World a curious Ac- 
count of his Obſervations on Red. Coral, in a 


Letter to the Royal Society, wherein, I think, 
| ate 
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are ſeveral Remarks which may greatly contris 


bute to illuſtrate this Point, and help to deter- 


mine whether it is more a Mineral or a Veges 
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fable. He tells us that he has ſeen ſmall Parts 


of the Red-Coral upon a little Scs/lop-Shell, 
and upon a ſmall Fiſh called a Horn, and 
was of Opinion that it did nor grow on thoſe 
Bodies, but was only coagulated upon the 
ſaid Shells. He then proceeds to give us an 
Account of his microſcopal Obſervations, and 
tells us that he cut off ſeveral thin ſcaly 
Particles, both longitudinally and horizon. 
tally, from the Blood-Coral, in order to diſ- 
cover the Veſlels in them : He obſerves, that 
in thoſe Parts which he had cut through a- 
croſs, there ran ſuch Fibres from the Center to 
the Circumference, as are found in the Roots 
of under-ground Fruits ; but that in the other 
Parts he had only a faint View of ſome ve- 
ry ſmall Orifices of Veſſels, and could make 
no perfect Remarks of them, but that it 
ſeemed to him as if the Parts of Coral were 
made up of roundiſh Particles, ſuch as ſome 
certain Fruits are compoſed of; but theit 
Roundneſs was not exactly equal one to the 
other, but ſuch as might beſt ſuit with the 
reſt, ſo as to leave Vacuity in them; ¶ I /up- 
poſe like the Bubbles in Froth of Liquors) 
and thus, ſays he, the Saps which are not 
in the Veſſels, are conveyed from one of 
thoſe round Parts to the other, and ſo ferve 
for Canals.” | | 
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Again, he ſuppoſes that * Coral, whilſt it 
« was growing at the Bottom of the Sea, is 
4 very ſoft, and that the Plants of Coral, ot 
« their Branches being broken off by the Coral 
« Fiſhers, the thick Ends of them may acci- 
« dentally fall upon a Stone or ſome other Sub- 
« ſtance; and by reaſon of their Softneſs, and 
* a glutinons Matter they are indued with, 
« may very eaſily be faſtened to the Szone, and 
« then give us Reaſon to believe it is an Ex- 
« creſcence from the Stone, or other Subſtance 
« we find it upon.“ | 
From this 4 Obſervation, as well as the 


former, I do not ſee any Reaſon why we may 


not place Coral atnong Yegetables ; for as I have 
remarked before, that the Brittleneſs of Coral 
may proceed from the ſame Cauſe as that does in 
the Leaves of Succulent Plants (i. e.) the Want 
of longitudinal Veſſels, ſo may the Coral partake 
of other Properties common to Succulent Plants, 
ſuch as that if we only lay upon the Earth an 
Off- ſet or Branch of Aloe or Sedum, they will 
ſtrike Root in due Time without other Trouble; 
and Shells and ſtony Subſtances being to the Co- 
ral, as the Earth is to the above-mentioned 
Plants, a broken Piece may as well take 
Root upon hem, as the others do upon the 

Earth, © 
The Sponge is the next which we may con- 
ſider as a Subject leading to Vegetation, and is 
(what I believe is allowed by all to be) a Plant, 
though 
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though it is indeed ſcemingly imperfect, if we 
compare it with others; but its Veſſels are ſo 
nicely woven into one another, that every Part 
is equally ſupplied with Juices as it flits, or 
is driven from Place to Place upon the Sea; it is 
a Wanderer as well as the Lens Paluſtris, ot 
Duck-Meat, which ſeldom or never fixes its 
Roots in any ſolid Body, but ſtrikes them into 
the Water only, from whence it receives its 
Nouriſhment. The Figure of the Sponge is for 
the moſt Part globular, but without any great 
Exactneſs; it is compoſed of Parts rather like 
the Pith, than any other Part of a Plant, is 
wanting of Leaves, and has not either Flowers 
or Fruit that I can yet diſcover. There are re- 
lating to the Sponge ſeveral Kinds of Spongoids, 
which are ramoſe or branched ; but the Texture 
of their Parts are near the ſame with the com- 
mon Sponge. | 
The next following theſe, and but little more 
erfect, ſeemingly, either in Figure or Parts, 
is the wh and the Puf/-Balls. The Truffle 
is of two Kinds, as Mr. Tournefort informs us, 
the one round, the other oval; but the fleſhy 
Part of both theſe Kinds is of a much cloſer 
Texture than the Sponge, and each of them 
row commonly about 6 Inches under Ground 
in the Woods of Italy, France, and ſeveral 
Parts of England, and I am informed have 
their Seed-Veſſels towards the Center, in the 
moſt fleſhy Parts; but as yet I have not been 
able to diſcover any, but refer my Reader 
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to the Account given of this Tribe of Plants, 
by the curious Mr. Geoffroy, in the Memoirs 
of the ' Royal Academy of Paris, for 1711. I 
am apt to believe the Truffle is not unlike the 
Pufſ-Ball, as to its Manner of Growth ; that 
is, in the firſt Place its Fleſh is pretty firm, and 
by Degrees, as it becomes more ripe, its In- 
ner- Parts change to a Kind of Duſt, as we find 
in the Puff. Balls, which grow ſo plentifully 
upon Commons and other Paſture-Grounds, 
whoſe Duft I ſhould rather ſuppoſe to be the 
Seed, than be inclined to look for it in them 
while they are in their growing State. Of the 
Puff-Balls I have likewiſe obſerved one fort 
growing in the Shape of a Pear, commonly 
under Crab-Trees. 

After theſe we muſt take noc 6f thoſe of the 
Fungus Tribe, which are yet without Caps, 
but ſeeming more conſtant and regular in their 
Figure than thoſe already mentioned. There 
are 7429 Kinds which reſemble Branches of Co- 
ral; they ate common in M»ſſy-Grounds in En- 
gland, and differ only in the Colours of Jello 
and white.  /Aﬀeer\them the Cap Muſhrooms cut 
on one Side, ſich as the Fungus Sambucinus, 

or that which is found growing about the Roots 
of the Alder- Tree, and ſome others nearly al- 
lied to it, which ate of an Orange Colour. 
Next are thoſe Kinds of Fungi with Stems 
and Caps, which vary their Figures as they be- 
come more replete with Juices; theſe begin to 
{hew us ſome Parts, which we may naturally 
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expect to find in perfect Plants, as Roots and 
Peſjels, which run longitudinally, and com- 
poſe the Stem, from whence the Cap receives 


its Nouriſhment till it is fully explained, ag 
may be eaſily diſcovered in the common 77 
room or Champignon, without the Help 
Glaſs, as well at its firſt Appearance in the But- 
ton, as when its Cap is fully ſpread: The Chives 
within- ſide of the Cap have been by ſome ta- 
ken for the Seed ; but I do not find, with the 
greateſt Care, they can ever be made to germi- 
nate. 

As to the Champignon, which is ſo. much 
eſteemed for its excellent Flavour and delicious 
Reliſh, it is propagated with great Facility in 
the Gardens about Paris ; but the Gardeners 
there, have no regard to the Ghives which I 


have before-mentioned ; nor do they believe 
there is any ſuch Thing properly as — 
Seed, but chiefly rely upon the Manner of ma- 


king Beds for them; and placing here and there, 
in thoſe, Beds ſmall Pieces of Moldy-Soil, found 
commonly 1 in old Dunghills, which is accounted 


better, as it abounds with #bzte, / Cobweb-like, 


Veins, running through it. And it is obſer» 
vable that the Noldh- Soi! I mention; after: ly» 
ing 3 or 4 Days in - Bed, becomes as it were 
a Leaven to the Whole, by ſhooting out its 
Cobwebs over the greateſt Part of the Surface, 
and at length runs into Cluſters of ſmall Mhite- 
Knots, which come in the End to be perfect 
Muſhrooms. To make theſe Beds, they pro- 
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vide three or four .Cart-loads of Horſe-dung. | 
well cleared from the Straw, and toſs it up in 
an Heap to lie for 15 Days; then they mar 
out their Bed 3 Feet wide, and of that Length 
as may employ; the Dung to lie near a Foot 5 
thick, laying, the Sides floping in ſuch a Man- 
ner, as that the Top of the Bed may be brou; l 
to a Point or ſharp Edge, like the Ridge of 
Houſe, when it comes to be raiſed 3 Feet High, j 
which muſt be done with Dung, prepared, as a 
before, 1 5 Days after the firſt making or la 
ing of the Bec. 

Immediately after the firſt Layer of Nr ig 
wrought, it muſt; be covered, the Top and 
Sides, with Horſe- litter to lie upon it ondifltmbed, 
till we lay on the ＋ or laſt Courſe of Dung, 
and then the whole Bed muſt be coated an Inch 
think, with fine Earth, and beat down gent- 
ly with a Spade, baving a ſtrict regard where 
the Line runs between the go different Lay 85 
of Dung, along which there muſt be buried 
bout an Inch deep fome ſmall Pieces of 8 
Moldy-Soil as big as Mallnuti, at a Foot Diſtance, 
and — the whole carefully covered with 
Horſe- litter: From this Management we MAT 
expect a large Quantity of Mu ſhruoms in 4 
Fortnight after, the Bed is completed, and will 
continue to produce every Day for a Month or 
five Weeks. 

In the gathering of this Dainty, che — 
Gardiners always take cate to pull them up 
with their Roots, preſſing; the Earth down 


gently 
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gently upon the Place they draw the 22 
rooms from, and covering it with the Litter 
immediately ; ; they are likewiſe very curious to 
obſerve, that no broken Part of a Muſhroom be 
left on the Bed, which would breed Worms; 
and deftroy the young Knots of Butrons, which 
are coming forward. In the' Winter they 1 
up great Parcels of the Moldy-Soil in dry Pla- 
ces, for their Uſe at different Times; and they 
have this regard to the making of their Beds in 
the Summer, that from May till September they 
ley the F oundations of them 8 or 10 men 
below the Surface of the Earth. 
Of theſe Cap Muſhrooms there are ſome more 
ſubſtantial, others more fugacious, ſome edible, 
others poiſonous; but to take them together, 
they are a very numerous Family. The cu- 
rious Mr, Dandridge (to whom J have been ob- 
liged for many Notes and Obſervations men- 
tioned in this Work) has now by him the 
Paintings or Figures of above 100 Sorts, which 
he has collected in England; and T am per- 
ſuaded that there is hardly any Nation which 
does not afford as many differerit Kinds in Pros 
portion, conſidering the Drawings J have ſeen 
in the curious Cabinets Abroad. The Times 
of their natural Growth, are in ys Spring, and 
een 2 
We may note, that the Moldinef upon Li 
quors, and ſuch as appears upon Confections 
and Pickles that are damaged, is of this Tribe: 
T Fey are Multitudes of ſmall Fungi or Muſb. 
rooms, 
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rooms, which are of that quick Growth, that in 

about 15 Hours one ſingle Point will ſpread a 
uarter of an Inch over the Surface, as I have 
obſerv d with a Microſcope. 


Explanation of the Figures relating to Chap. II. 

PLATE I. Fig. I. A Branch of the Red Coral. 
Fig. II. and III, Branches of Coralines, 

| Fig. IV. The Sea-Fan, 

PLATE II. Fig. I. The Truffle. 

; Fig. II. The Button of the Muſhroom, 

| with its Plant fully per fected. 


CH AP. III. 


Of PlanTs and SuPzR-PLANTS, what is moſt 
: remarkable in them. 2 


E have given an Account of thoſe Vegeta- 
VV bles which ſeem to be the moſt imper- 
fe&, as to their want of Parts; but they are in- 
deed more ſpeedy in their Growth than thoſe 
Plants which have the uſual Ornamentd of 
Leaves, Flowers, and Fruit, or ſuch as we ſhall 
find treated of in this Chapter. Muſhrooms 
however are certainly perfect as to themſelves ; 
but the more common Knowledge of Trees, 
Herbs, and Shrubs, may give us room to think, 
that whatever Vegetable is wanting of the Or- 
naments theſe poſſeſs, is not perfect. For my 
own part, I think it no ſmall Pleaſure that Na- 
ture is ſo extenſive and variable in her Works, 
that a bare Diſcovery of them is more than 
e can attain to; and that the Mind of Man, 
"24 eG, bt =: which 
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which naturally loves Novelty, has the grateful 
Opportunity of being placed in the midſt oft 
ſuch a boundleſs Variety. With regard to 
Life and Growth, the Unskilful are apt to 
judge, that Parts of the /ame Kind muſt equally 
reſide in all created Bodies; but if I may ven, 
ture to give my Opinion concerning that Caſe, 
it is, that whatever Vegetable or Animal is want. 
ing of half the Parts or Ornaments that we find 
in others, thoſe ſeemingly Imperfects have a 
double Power of acting from every Part they 
contain, ſo that #awo Parts in them perform as 
much as four in the others; which may per- b 
Haps be the reaſon that Muſhrooms are of a quic- 7 
ker Growth than thoſe Plants which we ſtile the I th 
moſt Perfect. | tn 
The Plants which I think moſt properly 1 
follow the Tribe treated of in the foregoing Jo 
Chapter, are firſt, The Ruſh Kind, or Funcus, T 
of which there are many Sorts, ſome larger, WM p, 
others leſſer, which chiefly diſtinguiſhes one 
Kind from another, all of them conſiſting of », 
green ſpiral Stems, which reſpectively bring WM 
forth Bunches of Flowers that end in Seed, but 
have no Leaves. They may be rather accounted 
amphibious. Plants, than Inhabitants of the 
Waters, ſeeing that they grow as well as on Mp. 
the Land, if it be tolerably moiſt, as in the 
Waters. | till 
Theſe may be ſucceeded by the Echinomels-Wl the 
cacius, or Melon Thiſtles, which are Plants with ¶ the. 


out Leaves, and are only guarded with Thorns. 
The 
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The Melon Thiſtles never branch, unleſs they are 
cut, as I have obſerved in Zwo Kinds of them: 
The large Sort, which comes commonly from 
Nevis and St. Cbriſtopbers in the Weſft-Indies, 
by loſing its Top, or Crown, puts forth young 
Heads, which may be taken off and planted 
for Increaſe ; and fo likewiſe the ſmaller Kind, 
which comes from the Cape of Good Hope, will 
do the ſame. The firſt of theſe I have ſeen in . 
the State I mention in the Royal Gardens at 
Hampton-Court, and the latter in the Phyſic- 
Garden at Amſterdam, from which Place I 
brought ſeveral young Plants. It is remarkable, 
that in both theſe the, Bloſſoms barely appear 
through the Skin or Covering of the Plant, and 
the Fruit always remains hid within the Plants 
till it is full ripe, and then burſts forth on a ſud- 
den, which is not common in other Plants. 
Theſe 7400 are deſcribed: in Mr. Ray's Hiſtoria 
Plantarum and inthe Hortus Lugduno-Batavus, 
and are engraven in my Hiſtory of Succulent 
Plants. FE 5 
The next, is the Torch-Thiftle, a Plant of an 
extraordinary Face; it is wanting of Leaves, but 
in other Reſpects coming nearer the Perfection we 
look for than the former. Theſe ſhooting out their 
Branches freely, are all guarded with Spines, and 
bear large Star. like Bloſſoms, which do not open 
till the Fruit is full grown, after the Manner of 
the Opuntia or Indian Fig : The largeſt Kind of 
them is that which we have ſo common in our 
Green-Houſes in England, and is engraven in 
| - the 
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the firſt Decade of my Hiſtory of Succulent 
Plants : This I have ſeen near 20 Feet high in the 
Royal Garden at Paris; and at Hampton-Court 
there is another ſort with a hte Rind or Skin, 
which, like the former, grows upright, but with 
leſs Luxuriancy, The firft of theſe I call Cereus 
erectus maximus Americanus hexangularis, Flore 
albo radiato, or, Great Upright Torch Thiſtle: The 
ſecond, Cereus Americanus octangularis Spints 
albicantibus, or, Great White Torch Thiſtle, 
At the Phyſic Garden at Amſterdam they have 
3 or 4 different Kinds of the Upright Cereus, 
which I have not ſeen elſewhere, Of this Tribe 
there are likewiſe ſome Creepers, which are 
jointed, and run upon the Ground: Their Thorns 
are commonly ſmall and tender, and the young 
Shoots are for the moſt Part furniſhed with vo- 
luntary Roots, which lay hold of the Earth, or 
Barks of Trees, as they happen to fall. One 
| ſort has a triangular Stem; the other has its 
Stems in 6 Ribs. The firft is engraven in my 
fir/t Decade of Succulent Plants; the other is in 
my third Decade. To theſe we may join the Eu- 
phorbium, and ſome other Tythymals, which 
are yet without Leaves; they ſhoot their Stem 
_ upright, are guarded with Thorns, and differ 
from the foregoing Plants, in having 
Milky- Juice, and Flowers and Fruit of ſmall 
regard. Dr. Comelin has given us very good Cut 
of many of them in his Hortus Amſtelodamenti. 

The Plant ſucceeding the Euphorbium is the 
Opuntia or Indian Fig, which is the firſt whe 
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that attempts to make Leaves, but in ſuch a 
Manner as may eaſily flip the Obſervation of 
the Curious. Mr, Rand, F. R. 8. a moſt in- 
genious and learned Botaniſt, was the firſt who 
informed me of them; they appear only upon 
the young Stems whilſt they are perfecting their 
Growth, and afterwards are ſupplanted or 
followed by Knots of Spines, Of this Tribe I 
have ſeen about 13 Sorts growing in England, 
which I deſign to deſcribe in my Decades of 
Succulent Plants ; they are all very full of Juice 
and Pulp, ſhooting Stem out of Stem: It is 
from one of theſe Kinds that the Indians gather 
the Cochineal, which I ſhall mention at large in 
its Place, 
The Fig-Tree may next follow the Opuntia, 
as the Fruit is always perfected in its Parts be- 
fore the Bloſſom 18 to be found. What I mention 
concerning the Bloſſom of the Fig, or Manner 
of its Flowering, I have not myſelf yet ſeen; 


but take the Account from my Friend Mon- 


ſieur Geoffroy, of the Royal Academy at Paris, 
who has given a large Deſcription of the Flow- 
ers of it in the Memoirs of the Royal Academy 
of Sciences at Paris, for the Year 17 12. That 
Gentleman, upon the Foot of what Mr. More- 
land, myſelf, and ſome others, have advanced, 
concerning the Generation of Plants, or the 
Manner of ſetting their Fruits, has given a large 
Account of ſuch Parts of Bloſſoms in the Fig as 
are neceſlary in Nature to perform the Office of 


Generation: He tells us, that “ all the Parts 
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t“ required to do this Work are within the Fruit 
e of the Fig; thoſe which are Female lying to- 
« wards the Bottom of the Fruit, and the A. 

e pices or Male-Parts, which produce the Fa- 
rina fecundans, are ſituate towards the Top." 
He has given us very good Figures of them in 
general, and in particular, both from Natural 
View, and with the Microſcope, which I ſhall 
leave the Curious to examine; and in the mean 
while, as I have had Occafien to mention ſome- 
what relating to the Generation of Plants, I 
ſhall entertain my Reader with an Accurate 
Eſſay upon that Subject, which was communi- 
cated to me in the Vear 17 19, by that excel- 
lent Phyſician Dr. Antoine de Fuſſieu, Profeſ- 
ſor Royal of Botany at Paris, entitled, 


The Analogy betweenPlants and Animals, drawn 


from the Difference of their Sexes. 


HAT Plants and Animals are analogous, 
we may be convinced, if we only contider 
the Manner whereby they receive their Nou- 
riſbment. That ſort of Life, which the antient 
Philoſophers obſerved in Plants, was accounted 
by them ſo nearly the ſame with that in Animals, 
that they did not ſcruple to call it a Soul, but has 
fince been more reaſonably termed Vegetation. 
The Compariſon that has been made between 
the Structure and Uſe of the Bark of Plants, 
with the Skin of Animals ; of the Tubes through 
which the Sap is conveyed through the Trunk 
to the Extremities, with the Argeries and Veins ; 
- the 
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the Reſemblance of the Ramiſications of thoſe 
Channels, which the Blaad-Veſſels and Lympba- 
ticks, has given Occaſion to. Ceſalpinus and o- 
ther illuſtrious Authors amongſt the Moderns, 
who have ſtudied the Anatomy of Plants, to 
eſtabliſh this Syſtem. r n 5 . 

We may yet advance this Opinion much 


farther, if we conſider the Nature of Plants, 


and how they may be diſtinguiſhed as Terre- 
trials, and Aquatics, and thereby agreeing with 
the Animal Kingdom. We may alſo com- 
pare the Solidity and Duration of wondy and vi- 
vaceous Plants, with the Strength and Length 
of Life; in Quadrupeds, We may likewiſe 
obſerve the Similicude between the Capillary 
and Fungous Plants, and the ſhort Remain of 
ſuch as are Animal, with the Imperfections at- 
tributed to Inſects, and the Shortneſs of their 
Lives: And to this we may add another Re- 
mark, That among Plants there are tuo ſorts 
of Aquaticks, which, like Fiſh, are either di- 
ſtinctly Inhabitants of the Salt or Freſh Waters, 

As there are Amphibious Animals, ſo is the 
Vegetable Kingdom alſo furniſhed with Plants 
that have Parts which live as well out, as within 
the Waters. 

But as theſe. general Obſervations, which 
are founded ypon the Structure of the Organs, 
and upon the Mode of Growth, have been al- 
ready diſcuſſed by ſo many Phyſicians, that 
there is no room left for Doubt; I ſhall make 
it my Buſineſs to eſtabliſh another kind of A- 

D 4 greement 
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greement betwixt Plants and Animals, by more 
| articular Obſervations, drawn chiefly from the 
|. Diverſity of Sexes, and from the Conformity 
and Uſes of thoſe Parts which are to be diſtin« 
| guiſhed in them, for the perpetuating their 
| Species. 2 * 
i It appears that the Antients had ſome No- 
| tion of this Diſtinction of Sex among Plants, 
| as we find in their Writings that ſome have gi- 
| ven the Quality of Male, others of Female, to 
| certain Vegetables; but the more I have taken 
| Pains to examine into the Reaſons they had to 
| eſtabliſh this Difference of Sexes, ſo much the 
more I find them out of Reaſon ; eſpecially 
when I diſcover that they have given the Fe. 
minine-Character to ſome Plants for the ſake of 
their beautiful Flowers, or from the Port ar 
Appearance of the whole Plant, as in the Pe« WM 
ony and ſome others; or elſe they had eſtabliſh. C 
ed the Maſculine-Gender from the Conforma« Ml th 
tion of the Roots, Fruits, or Seeds, as they were 
nearer the Reſemblance of the Male Parts of E 
Generation in Animals, as in the Orchis, Mer- re 
cury, Hemp, &c. | 
But the Chief among modern Botanifts, ſe 
 Malpighius, Grew, Ray, and Camerarius, have 
greatly improved upon the Hints given by Ce- co 
falpmus, by marking out to us in a particular WW © 
Manner the Diſtinction of Sexes, in the Deſcrip- ha 
tion of certain Parts which perform thoſe en 
Functions. | 
| I ſhall no 
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Ire T ſhall not in this Place enter upon the late 
he Propofition of Meſſieurs Gegrey and others, 
ty who in the Deſcription they give us of the e- 
ne vera Parts of a Flower, tell us, that the D 
eir which falls from the Apices of Flowers, is t 
Cern of the Plant, or Embryon of it; fince 
o- Wl this Syſtem is ſubject to the ſame Difficulties 
ts, wich that of the Generation of Animals, ſup- 
i- poſed to be affected by the Worms or Animal. 
to Wl cules in the Male- Seed. 

en Nor do I pretend to aſſign any Reaſon 
to Wl why Nature has obſerved ſo much Regula- 
he WE rity in ſo many different Figures, as we 
ly find in the Farina of each reſpective Kind of 


Plant, with the help of Microſcopes ; ſince 
Dr. Grew, who was ſo careful in his Obſerva- 
tions of this Nature, and Monſieur Geoffroy, 
who is a diligent Follower of our ingenious 
Countryman, have neither been able to find 
them out. | 
I ſhall only take upon me to compare the 
Exteriors of Plants with Animals, as far as it 
„regards their Sexes, wherein this Diference of 
Sex in Plants conſiſts, and the Manner of ob- 

„ ſerving it. 
e As the Flower is that Part of a Plant which 
contains the Organs for its Generation, it is ne- 
r ceſſary to determine what Idea we ought to 
- WH Þave of it, and not to fall too haſtily into the 
enormous Opinions of ſome, who believed with 


Malpigbius, that their molt eſſential Parts were 
no more than Viſcera appointed for ſeparating 
the excrementitious Juices, - Iam 
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I am of Opinion, that what we ought 
perly to call the Flower, is the Antler a of 
little Threads, to which the Botaniſts have gi- 
ven the Name of Stamina, and are terminated 
at their Tops by ſmall Caps or Purſes called A. 
pices or Chives, which generally have double 
Openings, from whence flies out the fine . 

which ripened in them. 

The Stamina, which I have juſt now men- 
tioned, are either encompaſſed by a fingle or 
double Furniture, either of one, or of many 
Pieces, conſiſting of one or of various Colours, 
which have hitherto been called Leaves, but 
may rather bear the Name of Petals, to di- 
ftinguiſh them from the common Leaves of 
Plants, which are generally Green, as well as 
thoſe which ' ſerve for an outward Coat to the 
Petals, and known hy the Name of Calyx to 
the Flower. 

Theſe Stamina encompaſs, for the moſt Part, 
a Body of a different Figure, either fingle or 
compoſed, which is either the Embryo of the 
Fruit, or a Tube terminating like a Trumpet, 
to cher of which the Name of Piſtillum, or 
Piſtil, is indifferently given. 

This Deſcription 1 conceive 1s exact and full 
enough to give us a quite different Idea of the 
Flower than what we have hitherto received, 
and may oppoſe the vulgar Opinion, that every 
Body of various-coloured Leaves is a Flower or 
Bloſſom ; inſtead of which, the curious Ob- 
fervers of Nature cannot miſs the Obſervance 
E (beſides 
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beſides the Petals) of all the other Parts which 


e have juſt now mentioned; and from the 
inſtant they behold them, muſt of neceſſity per- 


1 

# eive their Uſes from their Structure and Diſ- 
4. Wpofition, but more eſpecially when they have 
ile WO pportunity of obſerving their ſeveral States and 
banges at different Times, 


We may conclude then that the Secret of 
eneration is neither to be found in the Root, 
runk, or Leaves of a Plant, but only in the 
arniture of thoſe Organs, which we have ob- 
ſerved the Flower 1s compoſed of : Since we do 
not find in any other Part of Plants thoſe Or- 
gans which ſo well agree with the Parts of Ge- 


ry to perpetuate their Species, It ſeems as if 
Nature, who has hid from us her Manner of 
Working i in the Generation of Animals, is more 
inclined to open that Myſtery tous in the Vege- 
able Kingdom, fince the-Means ſhe makes uſe 
of, with regard to the Generation of Plants, is 
more open, and may be more eaſily obſerved. 
In effet, what can more reſemble thoſe Or- 
gans which conſtitute the Male-Sex in Animals, 
than thoſe which characterize the ſame in Plants? 
What Agreement is in their Functions! Thoſe 
little Caps which make the Chives of the Sta- 
mina, the Farina which they incloſe, and is fo 
exquiſitely prepared as a proper Matter for fe- 
cundating the Germ ; and again, thoſe Trum- 
pet-like Tubes, which are ſtiled Piſtili, ſituate 
in the Center of the Stamina, for the more 
eaſy 


neration in Animals, or are ſo uſeful and neceſſa- 
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eaſy Reception of the Duſt, which is the Of 
ſpring of the Apices or Chrves; the Springs which 
open them, and the Manner of their flingin 
abroad this prolific Duff - Do not theſe ſufh. 
ciently ſet forth the beautiful Simplicity that 
Nature obſerves in her Works? | 

If we could find modeſt Terms to expref 
the Care and Precaution which Nature takes to 
ſucceed in her Work of Generation in Animal 
what Agreement and Uniformity ſhould we not 
find with that ſhe makes uſe of in the Gen. 
ration of Plants? The Uſefulneſs of the Px 
tals which encompaſs the Apices to preſs them 
towards the Piſtillum, ſo that their Du/ſ# may 
fall in great Abundance into it ; as likewiſe how 
neceſſary they are to protect thoſe tender Parts 
from the Injury of the Wind, may till afford 
us freſh Matter of Admiration. 3 

It is eaſy to judge, from the Function © 
the Piſtillum which receives this Duſt, that it 
does the Office of the Parts of Generation in 
the Female Animals; and that what we have 
before obſerved, as far as the Intromiſſion of the 
Duſt into the Piſtillum, agrees well enough 
with the Conception of the Fætus. 

The Nouriſhment and Growth of the En 
bryo Seed after its Germ is made fzcund, i 
agreeable to the Growth of the Embryo Ani 
mal; the Fruit which encloſes it, whether i 
be Membraneous, Ligneous, &c. or whether it 
be in the Form of a Capſule, Cod, or Siliqus, 
or 1s divided into few, or many, Cells or Lodg: 

ments, 
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ments, that Fruit (as 225 obſerves) 
ſerves as a Matrix to the Seed 

From this Deſcription of the Parts of a 
awer, and the Obſervations upon their Uſes, 
we may draw two Conſequences. 

The fr/t is, That thoſe Parts in Plants which 
may be termed Flowers, are thoſe which per- 
form the Office of Generation, | 

Secondly, That after the fame Manner as in 
the Animal World, we diſtinguiſh between the 
Males, Females, and the Androgynous, we like- 
wiſe diſcover thoſe Diſtinctions of Sexes in 
Plants, which Dr. Grew has already touched 
upon. 

"We may then conclude that a Plant may be 
termed Male, when its Stamina do not encom- 
paſs any Piſtil or Stile; or that the Stile, if it 
has any, is barren, or does not incloſe an En- 
bryo-Seed: Of this kind, are thoſe Strings or 
Bunches of Flowers which we call Cat tins, or 
Julii, and the falſe Bloſſoms of Hops, Hemp, 

ercury, and ſome others, 

On the contrary, the Female is eaſily known 
by its Piſtilt or Stiles, which are not incom- 
paſſed by Stamina, but only guarded with Pe. 

tals or other Membranes ; and yet are fœcun- 


„ 

Jr dated by the Duſt of Male Flowers, which ei- 
tber grow upon the fame Plant, or u 
others of the fame Race. This Fæcundation 


is done by the Help of the Wind, which con- 
veys the prolific Duff into the Tubes of the 
ts Piſtil, when they are advanced to a fit State 
to 
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to receive it; as it is obſerable in the Valnut 
Hazle, Alder, Willow, Coniferous Trees, and 
Gourd kind. Malpigbius obſerved theſe twp 
Diſtinctions in the Flowers of the laſt mention 
ed Tribe, as we may remark by the Figures he 
has given of them in his Anatomy of Plants, 
The certain Mark by which we may dif 
cover the Androgynous Flowers, is the ranging 
of the Stamina about the Piſtillum, whoſe Baſe 
or Body becomes a Fruit; ſince we have ak 
ready remarked, that the Stamina, which are 
the Male Parts, will fœcundate the Piſtili in 
the ſame Flower, which Part we have obſerved 
is found only in the Female. There is this on- 
ly Difference between the Plants and Animals 
that are Androgynous ; Plants accompliſh their 
Generation in themſelves without the Help of 
another Individual of the fame Tribe; and the 
Animals, altho? they are endowed with Organs 
agreeable to both Sexes, are yet obliged to ſeek 
for one of their own Race to couple with. 
Plants for the moſt Part bring Flowers of this 
laſt Species, (that is to ſay) ſuch Flowers as end 


in Fruit. | 
This Diſcovery is the Reſult of thoſe Obſer- 

vations which have been made in the Anato 
of Flowers and Fruit, ſince it has been judged 
neceſſary, that thoſe Parts of Plants were the 
molt proper to eſtabliſh their Characters; and 
it is not to be doubted but that Time and In- 
duſtry may diſcloſe to us the Organs of the ſame 
Uſes in thoſe Plants, which have been ſtiled hi- 
therto 
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herto- Imperfect, and which will no longer 
dear that Character when their Sex ſhall be de- 
ermined. Lat en | 

We cannot in common Juſtice refuſe to give 
he Honour due to FobnBaprift Porta, for having 
rt obſerved the Seeds in certain Plants, which, 
ill his Time, were eſteemed barren, as in the 
Truffle and Muſhroom, which has fince been 
onfirmed by the curious Remarks of Mon- 
jeur Geoffroy, Junior; thoſe of Monſieur Mar- 
band on the Agaricus digitatus niger, and thoſe 
df Monſieur le Comte de Marſigli upon the Ly- 
ophyton, in whoſe Bark he has found the Seed; 
ind we begin likewiſe to diſcover them in mã- 
y Marine Plants, but chiefly in the Fucus. 

Monſieur Billerer, Profeſſor of Phyſic at 

Bezangon, informs me that he has even diſco- 
ered Seed in a River Spange, called Spongia ra- 
ofa fluviatilis. | e 6 
There is room to believe, that if we were 
o take a little Pains to examine the Marine 
Plants at different Seaſons, we might diſ- 
over their Flowers, or ſuch Parts as acted for 
hem, fince Monſieur de Reaumur and Signior 
ichaeli, Botaniſts to the Duke of Florence, 
have already diſcovered certain Parts which 
ight reaſonably be eſteemed Dependants of 


lowers, 
This Di/tin#1on of Sexes being eſtabliſhed in 
Plants, is one of the moſt conſiderable Marks 
of the Analogy between Plants and Animals; 
but as it is not only by the Difference of Sexes, 
nor 
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fc Duſt is ripe, and caſt abroad; and as ſoon 
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that we preciſely characterize the different A4 
nimals ; ſo neither muſt we be perſuaded that 
theſe Differences in Plants can contribute to 
diſtinguiſh their ſeveral Tribes; for in many 
Plants, thoſe Parts which mark out the Sex ar 
not eaſily diſcovered ; and in others the Flows 
ers are of ſo ſhort Duration, that we are not al. 
ways happy enough to find them in a right 
Condition for Obſervation. 


— —_ 4 


Thus my Friend concludes his curious Ok. 


Plants, which might very properly be followed 
by the Eſſays upon their Manner of Generating, 
written by my /e/f and others, wherein there 
are many Particulars which would render thi 
Subject more inſtructive ; but as they are already 
made public, I ſhall refer my Reader to them 
in the Memoirs of the Royal Academy of Pari 
for the Years 1711, and 1712 ; and my Na 
Improvements of Planting and Gardening, & 
Part I. Chap. II. Indeed, ſince they have been 
abroad, I have had Opportunity and Time e. 
nough to make farther Diſcoveries ; as for Ex- 
ample: With regard to Freſb-Water Plants, we 
may obſerve of the Nympheas or Water-Lilli, 
and the Potamogatons or Pond-Weeds, (which 
J have chiefly obſerved) that in their Ad of 
Generation, or Time of Flowering, the Blok 
ſoms always appear above Water till the proli- 
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as that is over, and the Piſfillum or Rudi ment 
of the Fruit thereby impregnated, it bends it- 
ſelf downwards till it is entirely under Water, 
and grows ripe in that State. Again, I obſerve 
that their Seeds always fink to the Bottom when 
the Fruit is ripe enough to open itſelf, which 
ſhews us the Care that — takes to ſend 
every Seed to its. proper Matrix; for theſe 
Plants, however their Leaves may appear to 
ſwim upon the Waters, yet their Roots have al- 
ways hold of the Ground below. We muſt 
not however imagine that ſort of Water 
Plant is faſtened by its Roots. to the Eatth at 
the Bottom of the Rivers or Pools Where my 
grow: Both Kinds of the Leas Paluſiris, ot 
Duck- Meat, wander from Place toPlace u — 
Face of the Waters, without touching the 
either with their Roots or — and ] think 
the Water Soldiers do the ſame ; But that may 
be enquired into by ſuch as live about the Fers 
in the Ie of Ely, where they abound. 
But it is time I return to my firf# Propgition 
and chief Defign of this Work, - 7. e. to mark out, 
if poſſible, the ſeveral Gradations in Nature's 
Werks, and what Analogy there is between one 
Part nd another; which leads me to the Con- 
ſideration of thoſe Plants that are very viſibly 
indued with all the Parts required, in Vegetables, 
viz. Roots, Trunks, Bark,Pith, —— Blows 
ers, and Fruit; and they are of as Kinds, 
Herbs, Shrubs, and Trees. 

: Id lod: 208 
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An Herb is properly that Genus of Plants 
whoſe Szalks periſh every Year, and whoſe Fu. 
liate or naked Roots put forth every Spring 
their freſh Flower-Stalks: Of theſe are the 
Graſſes, Primroſe, Auricula, Pink, Tulip, Ras 
nunculus, Anemony, Strawberry, &c. and theſe 
are either Fiberous or Tuberous rooted, or elſe 
have bulboſe, apple, or knotted Roots; and may 
again be diſtinguiſhed by being Annual, or Pe 
rennial and YVivaceous. Moreover, the ſeveral 
Modes of Growth which Nature has diſtin&ly 
given to the . ſeveral Kinds of Herbs, are well 
worth our Obſervation, The firſt are the Dwarfs, 
ſuch as the Puricula and Polyanthos, or Cows 
lip Kinds, which ſubſiſt without Props or Sup» 
porters, and form their Off-ſets or Increaſe in 
Cluſters cloſe about the old Roots: The ſecond 
are Dwarfs likewiſe, as the Strauberry and Via 
let, which increaſe by ſending out jointed String 
from the main Plants, that at every Knot take 
Root as they run along the Ground, The 
third ſort is of thoſe Plants which are aſpiring, 
but have not Strength of Body to ſupport them» 
ſelves without Stakes or Props, which they twine 
round about, as the Convoluulus, Phaſeolus, and 
{ome others; which are ſo ſtrongly impelled 
by Nature to twiſt about and embrace every 
thing that happens to be near them, that as 
the Loadſtone attracts Iron to it, fo have I ſeen 
Plants of this fort change their firſt Deſign of 
Growth from one Point of the Compals to an- 
other, to lay hold of Stakes that have been ſet 
a 
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Foot diſtant from them. The fourth is the 
Gourd, and the Pea Kinds, which want the 
Power of twining, and yet have not Strength 
enough to ſupport themſelves; but Nature has 
provided them with other Means of bearing 
themſelves from the Ground, having furniſhed 
them commodiouſly with Claſpers, which catch 
hold of every Thing they can come near. Theſe 
Claſpers, though they do not lay hold of the 
Ground about them to act there as Roots, yet 
I am of Opinion they are not only deſigned for 
bearing up, and binding the Plants they are re- 
lated to, to Props, but ſerve likewiſe to draw a 
kind of Nouriſhment from the Air; which their 
Mother Plants could not live without, and are 
in that reſpect analogous to thoſe Roots which 
we find at every Knot of the common White 
Water Ranunculus, which in the Summer on- 
ly ſtrike into the Water, and undoubtedly re- 
ceive Nouriſhment from it, though they have 
always a main Root which ſtrikes deep into 
the Ground : Theſe Roots are, in Appearance, 
like the Leaves of Fennel, and are ſo very green, 
that they have given us ſome room to believe 
the Plant had Leaves of fu Kinds; but if we 
conſider this Plant a little farther, we may ob- 
ſerve that it generally grows in ſtanding Pools 
or Ditches, which about the End of Sum- 
mer are vacant of Water, and then is left upon 
dry Ground, where theſe Fennel- like Roots take 
faſt hold, and produce Plants for the next Year. 
We may alſo take notice that they are Am- 
E 2 phibious, 
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phibious, living as well upon the Land as in the 
Waters, which is common likewiſe to the 
Minths and ſome others. And it may be re- 
marked, that the Roots of this Rananculus are 
perfectly formed before the Water leaves them 
to ſhift for themſelves to get their Living in a 
new Element, and are till that Time in a Man- 
ner ſuckled by the Mother Plant. _—_ 
A Sbrub is that Genus of Plants, which, in 
every Circumſtance, but in its Bigneſs and Dn- 
ration, imitates a Tree; it has Branches of 3 
woody Snbſtance, and is Perennial: ' Of this 
Race are Gor/eberries, Myrtles, Furze, or Goms, 
Meſereon, Roſemary, Lavender, Thyme, &. 
tho' ſome who are over-nice in their Diſtine- 
tions eſteem the latter as Under-Shrubs : 
The Shrubs however, without that Diftine- 
tion, may be reckoned of 4. Sorts, vis. ſuch 
as are compleat Buſhes, and are able to ſuppe 
themſelves without Props, as the ſeveral Kinds 
of Roſes, Althea Frutex, Gogſeberry, Caper, 
&c. which laſt is ſo rare in England, that! 
cannot help taking notice of it in a particular 
Manner, having myſelf brought it to Perfec- 
tion in England, without the Trouble of Hot- m 
Beds or Green-Houſes; and I believe was the g 
firſt that has made the Caper familiar to our 
Climate. In the Year 1715, my Friend Mr. a 
Balle of Camgen-Houfe, received ſome Cap 8! 
Seeds from Italy, which I then ſowed in the / 
Scaffold-Holes of his Garden-Walls, to imitate 
as near as poſſible the Method of their Growth 


about Toulonne, and at the ſame Time put 4 
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veral of the Seeds into a Hot-Bed: The Con- 
ſequence was, that thoſe which were ſown in 
the Wall-Rubbiſh ſhot near 6 Inches the ſame 
Summer, and the few that came up in the 
Hoc Bod were ſcarce 3 Inches high the „ir 

car, although they were houſed with the ten- 
dereſt exotic Plants, and thoſe in the Walls 
ſtood the Winter without Shelter. The ſecond 
Year thoſe Plants in the Walls made Shoots a 
Foot in Length, while thoſe in the Pots hardly 
added 2 Inches to their Height, The third 
Year in April I cut the Shoots of the foregoing 
Summer from the Plants that were Abroad, 
leaving only a Bud or two of each near the 0- 
riginal Stem, which the ſame Summer made 
Shoots near 3 Feetlong, to the Number of a- 
bout 40 upon each Plant, and put out Buds 
for Bloſſoms; but the Plants in the Pots did 
not advance above 2 Inches. The fourth and 
laſt Vear one ſingle Plant in the Wall had no 
leſs than a Quart of Bloſſom- Buds upon it fit 
to pickle, and the Plant perfected ſome of its 
Fruit. Thus if the Plant be headed down in 
the Spring like a Willou, it will every Sum- 
mer make a beautiful BAH, and afford us as 
good Capers as grow in Italy. 
The /econd Race of Shrubs are ſuch as have 
a natural Tendency to twining or twiſting their 
Shoots about Props, as the Honey-fuckles or 
Wood-binds, and Feſſamines, &c. © 
The third Sort have Claſpers, which take 
hold of every neighbouring Twig or Stake to 
ſupport their rambling Branches, and thereby 
E3 | are 
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are defended from the Injuries they might re- 
ceive by high Winds and Storms: Of this Kind 
is the Vine, and the Maracoc or Paſſion- Tree. 

The fourth Kind of Shrub is that Sort which 
Nature has furniſhed with ſuch Tendrils (for 
climbing) as ſtrike their Points into the Bark 
of Trees, and which I ſuppoſe help to nouriſh 
the Plants they proceed from, as well as to aſ- 
fiſt them in their climbing; and I the rather 
believe they draw ſome Support from the Juices 
of the Trees they ſtrike into, becauſe the Trees 
they grow about, ſeldom or never make ſuch 
vigorous Shoots as others that are clear of them: 
Of this Kind are the Ivy, and Virginia Creep- 
er, with ſome others. 

A Tres is that Sort of Plant, which, of all 
others, is the moſt lofty in its Growth, and has 
its Parts more robuſt, firm, and laſting than 
any Kind of Plant yet mentioned: And to 
theſe its Perfections we may add, that it enjoys | 
a longer Share of Life than any other Vegetabli; 
and thoſe chiefly among Trees are of the longeſt 
Duration, which are of the {loweſt Growth. 

Among Trees we may make the followin 
Diſtinctions. | 

Firſt, The Pomiferous, or Apple-bearing, 
as the Apple, Orange, &c. which have their 
Seeds in Pippins, or Kernels, in the Center of 
their Fruit. 

Secondly, The Pruniferous, or Plumb-b ear- 
ing, as Plumbs, Apricots, Peaches, &c, which 
are itil] called Stone- Fruit, and carry but a ſingle 

Seal 
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Seed, covered with a hard thick Shell in each 
Fruit. wid, 

Thirdly, The Nuciferous, or Nut-bearing 
Trees, as the Wall-nut, &c. which differ from 
the foregoing, in bearing Katkins and Female 
Bloſſoms at Diſtances one from another upon 
the ſame Trees. They bear one ſingle Seed or 
Nut in each Fruit, which, like the former, is 
covered with a hard Shell, and upon that has - 
commonly a Coat of a fleſhy Subſtance. 

The fourth Kind of Tree is Coniferous, or 
Cone-bearing, as the Fir, the Pine, the Cedar of 
Libanon, &c. whoſe Cones are of a hard wood 
Subſtance, containing a fingle Seed under eac 
of their Squammea. 

The laſt I ſhall take notice of are thoſe 
which are Glandiferous and Maſt-bearing , ſuch 
as the Oak, Beech, Aſh, &c. which all have 
their Seeds incloſed in ſingle Shells, without 
Fleſh or Pulp upon them. 

We may remark in the next Place, that a 
Tree is a Body on which is dependant many 
Kinds of vegetable Bodies. The fir/t are thoſe 
which cannot ſubſiſt without it, or get Nou- 
riſhment ſufficient to maintain themſelves elſe- 
where. The ſecond are ſuch as may be taken 
from it, and made fo familiar with the Juices 
of the Earth, that they ſtrike root and vege- 


tate, till they become as perfect Plants as the 


Originals they were taken from. 
The firſt Vegetative Bodies or Plant ulæ, 


which more immediately relate to the Tree, are 
3 5 
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the Stamina with their Apices, found in the 
Bloſſoms ; theſe are for the moſt Part like ſo 
many Fungi taking Root in the Foot-Stalk of 
the Flower, or elſe in the Bottom of the Calyx ? 
Their Office is to impregnate the Stiles of. this 
Bloſſoms with the Farina they produce; and as 
ſoon as they have done that Work, they fade 
and drop off. We may ſee one of theſe Sta- 
mina with its Apex and Root done by the Mi- 
croſcope, at the End of my New Improvements 
of Planting, &c. Part III. | 

The Petals, or Flower Leaves, are alſo 
Plantulas, almoſt of the ſame Kind; their Of. 
fice, as we have already obſerved, is to guard 
the tender Organs of Generation from Cold 
and other external Injuries; theſe alſo having 
performed their Work, drop from their Mother 
Plant : The longeſt of their Life (as well as 
that of the Stamen) is tuo Months. 

In the next Place we come to conſider the 
Viſcum or Mifletoe, which is always a Super. 
Plant, and can never be made familiar enough 
with the Earth to take root, or grow in it; 
and can only be propagated, by ſticking the 
Seeds upon the Baris of Trees, into which it 
ſtrikes its 4 and ſupplies itſelf with Nou- 
riſnment from their Sap : The Manner of its 
making its firſt Roots from the Seed, is, by 
ſending out from its Center 3 3 Claws, which 
fix themſelves on the Bark of the Tree in the 
Points of a Triangle, and are at their Extremi- 
ties like the Mouths of Leeches, when they arg 


diſpoſed 
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jiſpoſed for drawing in their Nouriſhment : 
Theſe faſten themſclves on the-Bark of the Tree, 
nd begin to ſeparate at the Center of the Seed, 
s if each Claw was to become a diſtant Plant; 
ut a Year or wo makes us know the contrary ; 
e 3 Claus are then ſwoln or enlarged enough 
meet at their Root-Points, and are fo ſtrong- 
united together, that they make the Foun- 
ation but of One Plant; and the Place of 
eir firſt joining in the Center of the Sced opens 
nd divides, ſo that there a 3 diſtin& 
ranches ſpreading from the Root ; after this it 
roceeds to bloſſom, and bear Fruit, and will 
ve to a great Age. It is remarkable that there 
but one Sort of Mi/ietoe in England, not- 
ithſtanding that which grows upon the Oat 
1s been the moſt admired; and I do not find but 
at the Miletoe of Apple-Trees, or any others, 
ave the ſame Parts with that of theOak,and have 
ſo the ſame Virtue ; for the Plants which the 
iletoes grow upon ſerve only to them, as the 
arth does to any Herb that is planted in it, 
at is, to furniſh it-with a convenient Supply 
t Nouriſhment. And I have not yet obſerved 
at the Phyſicians have made any Diſtinction 
tween particular Plants growing upon Sand, 
lay, Gravel, or Chalk, &c. becauſe, as I ſup. 
oſe, they think a Plant ſtill preſerves its origi- 


al Virtue, let it grow in any Soil; but this 
ul admit of many Diſputes: We know that 
alf a Dozen Grafts or Cyons of the Golden- - 
pin may be ingtafted upon as many diffe- 

rent 
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rent Sorts of Trees, and yet the Properties of 
the Golden-Pippin ſtill preſerve themſelves in al 
the Grafts, though they have different Kind 
of Nouriſhment from their ſeveral Stocks: By 
an Oak planted upon a dry Hill will not ſhout 
a third Part ſo much as another of the fame 
Kind will do in Clay or a moiſt Bottom; and 
the Difference of the Grain of their Wood, 
Size of their Veſſels, are in Proportion to the 
Growth of thoſe Trees; from whence we my li. 
judge that the Juices filtered through the ſmali w 
Tubes of One Tree, mult be twice as fine as the 
Juices paſſing through the large Tubes of the 
Other; and then a Cube of an Inch taken out d 
the Solid in the ſmall Tree, muſt contain a di- 
ferent Proportion of Virtue, from a Cube of the 
ſame Dimenſions taken out of the larger T 
but this Cafe I ſhall hereafter treat of more 4 
large, 
But I cannot leave the M:/efoe without tak 
ing notice of e Things: In the firſt Plact 
as to its Method of Growth, the ingenious Dr 
Douglas has made ſeveral capital Diſcaverm, 
which he has communicated to the Royal 80. 
ciety, and is yet ſo obſervant in the Progreſs 
that Plant, that we expect he will oblige us with 
farther Obſervations. On the other Hand 
(after it has been conſidered botanically) and 
my worthy Friend Sir Fohn Colebatch has git 
en us a generous Account of its Virtues, in 
ſmall Tract fold for 1 5s. 6 d. and with the true 
Spirit of a Briton, has put the Key of Life (s 
, ; a4 
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I may call it) in the Hands of thoſe who are 
troubled with the worſt Diſtempers, I mean E- 
peptic Caſes, which ſometimes have led Men 
to that Extravagance, that in former Ages they 
have been eſteemed as mad Men, People be- 
witched, or poſſeſſed with Devils. And theſe 
deplorable Circumſtances of Mankind may 
have given Occaſion to #0 Things, which are 
very remarkable; rt, That when the Druids 
lived, they had the Knowledge of Diſeaſes 
which were incident to human Bodies, and had 
the Knowledge of the Miſletoe in this Caſe, 
by which they might probably appear as Demi- 
Gods in the Eyes of the People. Secondly, 
That the Oak, which was held as ſacred by 
them, was chiefly the Tree that the Mi/te- 
be grew upon; not to mention the other 
good Qualities of the Oak : And from hence it 
may be likewiſe, that by Tradition, the M:/le- 
toe of the Oak is now in Eſteem beyond the 
reſt, | 

We are next to conſider ſuch Meſſes as are 
found growing - upon the Barks of Trees, and 
chiefly upon ſuch as are diſtemper d and declining 
in their Vigour; for it can hardly be ſaid that 
a healthful Tree ever produces any Mo. The 
Moſſes which are the greateſt Sign of ill Health 
in Trees, are the Cup-Moſs, and ſome others 
which branch like Coral Lines, and a third 
Sort reſembling a Bunch of Wooll: Theſe are 
true all White, and bear Seeds, but are not in other 
ela Reſpects fo perfect as the Green Moſſes. — 
1 | ime 
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Time of their ſhooting is in October, when the 
Rains begin to fall. i" 
We now come to treat of ſuch vegetable Bo. 
dies as are depending upon Trees; but may ne- 
vertheleſs be made ſo familiar with the Juices 
of the Earth, that from a ſingle Part of a Tre, 
they become perfect Plants. The firſt of theks 
are the Leaves, which contain in themſelvg 
ſuch Vegetable Principles, as give them a Power 
of producing as perfect Plants as the Original 
they were taken from, For Inſtance, plant 
the Leaves of Orange- Trees, or other Evet- 
Greens, in freſh Earth, they will ſtrike root 
and produce perfect Plants, if they are wel 
watered, and kept in the Shade, as myſelf and 
Mr. Thomas Fairchild of Hoxton, with ſome 
others, have experienced; ſo that the Leaus 
beſides their Uſe in helping the Buds to germ 
nate while they are growing upon the Tre 
may be then eſteemed perfect vegetable Bodial 
| The Leaves of Alves being ſet in like Manna 
i will produce perfect Plants; and even the Fu 
27 of the Opuntia or Indian Fig, when it is full 
1 grown, being ſet into the Earth, will ſtrike 
root and become a Plant as perfect as the Mi 
ther it was taken from: By this Method I han 
often ſaved ſeveral Plants. : £6545 7 10 
The Twripgs and Branches of Trees are real| 
ſo many Plants growing upon one another; k 
as they all proceed from Buds, or may rathe 
be ſaid to be Buds explained, we may then 
infer that the Bugs they came from did in every 
— Reſped 
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the ſpect perform the Office of a Seed: The 
wios take Root in the Branches, and the 
BoB ranches take Root in the Stem. 75 
ne · It is to be obſerved, that all theſe, taken ſe- 
ict arately, may be made by ſome Means or other 
e take Root; and even the very Nos them- 
heſelves of a Tree, being cut to Pieces, and plant- 
leid after a proper Method, will vegetate and 


come ct Trees. Dr. Agricola of Ratiſ- 
on, in his Philoſophical Treatiſe of Agricul- 
re, preſcribes ſeveral Methods for raiſing Trees 
om their different Parts, by the Aſſiſtance of 
egetative Mummy, as he calls it; and I have 
ready tried ſome of his Experiments, which 
ſwer beyond Expectation; the Account of 
hich may be ſeen in my Preface to the Exgliſb 
ranſlation of his Book. He has 4 or 5 Kinds 
18 egetable Nax or Mummy, that he makes 
rene of for propagating all Sorts of Trees : His 
1 lethod is to dip both Ends of his Cuttings, 
hether of Roots or Branches, in one or other 
f theſe Preparations, and by that Means 'the 
uices contained in each Cutting are 
nd nouriſhed till they are diſpoſed for ſtriking 
dot, and then the Mammy cracks and gives 
ay to the tender Fibres, Iam of Opinion, 
as this Way to be farther conſidered, and 
dme Improvements added to that Gentleman's 
ethod, we ſhould not only be ſure of making 
Curtings of every Kind of Plant ſtrike 
ot, but forward them extremely in their 
rowth; as for Example, was I raiſe Peach 
Trees 


ped 
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Trees from Cuttings, I would get together 
large Parcel of young Shoots of Peach-Tre 
about Midſummer, preſs the Juice from then 
and afterwards put in a Dunghill, or ſome! « 
ther Heat equal to it, to digeſt for 3 Weeks g 
a Month; 1 would likewiſe burn a large Parc 
of Peach-Tree Branches, and lay by their Aſs 
for 3 or 4 Months, or more, till they becan 
almoſt like Earth itſelf ; of theſe ? πäo Ingred 
ents I would make a Paſte to incloſe the Botta 
Part of my Peach Cuttings, ſealing the Ty 
of each Cutting firſt with common Pitch, 
ſome ſuch like Matter, and then put them 
the Ground, and keep them well watered; 
ſuppoſe, if Cuttings, ordered after this Minn 
ner, ſtrike root, they cannot fail of a vigago 
Growth, as the Paſte they are incloſed in car 
tains every Thing agreeable to the Nature oft 
Plant it incloſes ; and ſo the Cuttings of eve 
Sort of Tree may be ordered after the fan 
OO A 

Could. we by this, or Dr. Agricola's Wy 
be certain of the Growth of the Cuttings y 
plant, we ſhould be ſure of having ſuch 
Collection of Fruit as we moſt deſire ; for f 
Branches or Twigs may be cut when the Fr 
isripe upon the Trees. This leads me to con 
der the Uſe of Soap, which I was in forme 
ſome Time ago has an extraordinary Effect 
the Vegetation of Trees, by anointing the Ru 
with it. 
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er I was told by a curious Botaniſt, that, in the 
ear 1720, he tranſplanted a Bay-T ree of an 
gem nch Diameter in the Stem; but for the more 
e ofMonvenient Carriage of it from Place to Place, 
e cut down the Plant, and left only 6 Inches 
ar If the Stem remaining; and at the fame Time 
leared the Earth from the Roots, and anointed 
dam em well with common Soap; in this State 
rede planted it in a Pot, and watered it every 
ttoWſorning ; the Conſequence was, as he ſays, 
at in one Month it had ſhot out 4 Branches, 
ch about 2 Feet long, out of the hard Wood 
m che Stem. This quick Vegetation ſeemed fo 
d; W:traordinary to me, that I could not help 
ManWnmediately inquiring into the Nature of Soap, 
rod the Ingredients of its Compoſition, which 
co found to be Aſbes of Vegetables, Oils of Ve- 
Fables or Fiſb, or Tallow of other Animals: 
ere concluded then that the Aſbes and the Oils of 

ent might reaſonably contribute to Vegeta- 
on; and the common Cuſtom of manuring 
Wi ends in the Weſtern and other Parts of Eng- 
nd with Fiſh of ſeveral Kinds, made me 
ich Wdge that their Oil muſt contribute to the 
r i rowth of Plants; and the common Method 
Frul laying dead Animals to the Roots of decay- 
cons Trees, to invigorate them and reſtore their 
rmeſ Health, gave me good Reaſon to approve of the 
ct e of Soap, with which I have anointed ſome 
Ru uttings, eſpecially of Vines, in Fune, which 
ave preſerved their Leaves freſh and green, 

din Auguſt began to ſhoot, 5 
ut 


64 A Philofophical Account of the 
But beſides the Help which Soap may gin 
to the Vegetation of Plants, I am apt to belies 
it will be of great Uſe in the Removal of Pim 
to any great Diſtance ; for what chiefly gin 
the Check to a Plant in its Removal, is, th 
the Air ſhrinks and dries up the Veſlels 1 
Parenchymous Parts of the Root, ſo that the 
are not for a long while in a Condition to d 
in their Sap freely; but I conceive that 8 
will help this Caſe, if the Roots are well anoui 
ed with it when they are freſh taken out of i 
Ground, eſpecially in ſuch Plants as are Ta 
rooted ; and it will be farther of Ufe in k 
ing the Air from the Roots after the Pian 
ſet in the Ground, till the Earth is firmly 
tled about them. But as I have yet made h 
few Experiments in this Way, I ſhall leasm 
to others to try ſome few ordinary Plants will; 
it, before they run the Hazard of a large Qua 
tity ; for whether it will agree alike with 8: 
ſorts of Plants, I cannot determine. = Ta 
As we have already taken notice of the moi: 
remarkable Particulars relating to Plants, 
come now to ſay ſomething of their Df! 
of Growth, and their Progreſſion in Weight a 
Stature, from the Time they were incloſed | 
the Seed, to the Fulneſs of their Perfection. oo 
order to this I ſhall begin with the Verght 
an Acorn, and compare it with a full gro ab! 


__ —” ” x” a - 


Oak, which it may produce; I ſuppoſe abo for 

12 Acorns, freſh from the Trees, weigh . 8. 

Ounce, and an Oaꝶ. tree in its moſt perfect duuſſbe t 
(vrh 
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(which J take to be 100 Years Growth) with 
its Roots and Branches, may probably weigh 
about 15 Ton; fo that in 100 Years a ſingle 
Acorn weighing one 12th of an Ounce, has in- 
creaſed its Weight 433,600 Pounds, which is 
537,600 Ounces, or an Increaſe of Parts of e- 
qual Value with its firſt Weight 6,451,200; 
ſo that one Year with another, for 100 Years, 
it gained 64,512 Parts, which is 5376 Ounces; 
for it would be ridiculous to imagine, as ſome 
have done, that an Acorn that had ſhot vigorouſly 
he firſt Year, fo as to be perhaps 6 or 8 Inches 
high, ſhould weigh as much as a Year's 
rowth when the Tree is 50 Years old; or that 
very Year, during the whole Time of its 
rowth, it gains equal Sums of Weight: No, 
he Caſe is quite otherwiſe, as we find by Ex- 
derience: The firſ# Year the young Oak weighs 
bout 3 Times as much as the Acorn, and the 
econd Year about 3 Times as much as the Tree 
of one Year, and the third Year 3 Times as 
wch as the ſecond, and ſo on in that Mathe- 
atical Progreſſion, during the chiefeſt Time 
df its Growth; not to reckon the Weight or 
umber of the Acorns, which it might reaſon- 
bly bear, from about its 3oth Year to the 
Tooth Year of its Age, which I conceive can- 
ot be leſs than 100 Buſhels, which may pro- 
dably contain in Number 384, 000 Acorns, 
for reckoning 60 Glands to the Pint, which is 


2 „840 to the Buſhel, in 100 Buſhels there will 
Sue the aforeſaid Number) and if we ſuppoſe 
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them to weigh after the Rate of 12 to the 


the Tree, with its Roots and Branches, which I 
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Ounce, the whole Amount of Weight will be 
32,000 Ounces, or 2000 Pounds. But I have 
been as moderate in this Computation of the 
Acorns, as in the Weight of the whole Body of 


have only reckoned 15 Ton. I once remember 
that 4 Sacks of Acorns were gathered from one 
Tree, which amounted to 16 Buſhels; and 
then one may reckon 5 Buſhels to be the Pro- 
duce of a good Tree, one Year with another, 
which, for the Space of 100 Years, amount 
to 500 Buſhels, weighing (according to the 
foregoing Account) 10,000 Pound, and are inf | 
Number 1,920,000; fo that if we allow the | 
Weight of the Leaves and Huſes of the Acorn, 
which the ſame Tree produced in 100 Years, t 
be equal to the Weight of the Glands, then tha 1 
Tree has drawn Nouriſhment from the Earth, 2 
Water, and Air, in that Period of Time © 
524,000 Pounds Weight, which is a wonder- 
tul Increaſe. 

In Annual Plants, ſuch as the Cucurbit d 
Gourd Kind, the Proportion of Weight in the 
full-grown Plant, compared with the Weight 
of the Szed, is much the ſame with that in the 
Oak ; and the progreſſive Growth of the Plan 
I ſuppoſe to be much like that of the Oak, it 
Proportion to the Length of its Life, In d 
Gourd Kind we may reckon a Seed to weigh 1 
bout a 32d Part of an Qunce, which Seed com- 
ing to explain itſelf into a Plant of full Perfec: 

tlon 
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tion, will ſpread its Vine in 6 Months to ſuch 
a prodigious Length, that I have meaſured 
from the extreme Point of one Branch to the 
Extremity of another above 3o Feet, at which 
Time there were growing on it 5 large Fruit, 
weighing about 20 lb. a Piece one with the o- 
ther, and as many ſmall ones as might probably 
weigh 30 lb. The Leaves, Stalks, and Roots, 
I ſuppoſe, weighed about 40 lb: ſo that the 
whole had gained in 6 Months near 170 lb. 
Weight, which is87,039 thirty-ſecond Parts of 
an Ounce more than the Weight of the Seed. The 
Fruit of the largeſt Kind of Gourd is of an Egg- 
like Figure, ſometimes 2 Feet in Length, and 
the Diameter of its Breadth a Foot; and this 
vaſt Fruit is not longer than 40 Days coming 
to its full Growth ; now ſuppoſing it but 20 
Inches long, and 10 Inches thick, it then 
grows half an Inch in Length, and a Quarter 
of an Inch in Breadth, one Day with another. 
The Leaves of the ſame Plant, when they 
are full grown, meaſure about 10 Inches over; 
theſe, from their State in the Bud, till they are 
fully explained, require about 7 Days; ſo that 
in the Progreſs of their Growth they are ex- 
panded about an Inch and an half one Day with 
another. Now when Vegetables grow with 
this ſudden Increaſe, I ſee no Reaſon why we 
may not obſerve their Motion with a good Mi- 
croſcope; for every one knows (who has been 
converſant with Mzcroſcopes) that we have ſome 
Glaſſes which will magnify a fimple Point, 
F 2 much 
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ſuch as is not bigger than a Grain of Sand, ſo 
as to make it three Inches over, or ſhew a Di- 
ameter of as much; then ſuppoſing an Inch 
and an half is the Produce of 24 Hours, and 
allowing that an Inch in Length is equal to 50 
Points, then in 24 Hours the Leaf grows 75 
of theſe Points; and if we allow every one 
thoſe Points to meaſure 3 Inches by the Mi. 
croſcope, the Produce of a Night and Day is 
18 Feet 9 Inches; ſo that if we were to fix a 
Microſcope over one of theſe Leaves, when the Sun 
ſhines upon it, I do not doubt but we might 
obſerve the Circulation of the Sap in the Leaf, 
and have the Satisfaction of ſeeing the Plant 
grow, and its Parts move, much quicker than 
the Minute-Hand of a Clock, and without 
Pauſes or Reſts in its Motion, | 
As the Growth of Plants is thus eaſy to be MI, 
diſcerned, and the Circulation of their Juices, : 
and the Mode of their Generating, is now pret- WM . 
ty generally received, ſome unskilful People Wl 
have alſo thought that ſome of them had a 
Share in Senſation, as the humble and ſenſitive 
Plants, the Wild or Spurting Cucumber, the 
Seed-Pods of Female Balſams, with others of 
the like Nature ; but this is far from Reaſon, 
when we conſider that the Fruit of the Wild 
Cucumber never flies from its Vine till its Veſſels 
are over-replete with Juices, which is the ſame 
Caſe with the Seed-Pods of Balſams, whoſe 
Parts are ſo full when they are quite ripe, that 


the Pod burſts open upon the leaſt Touch; but 
| the 
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the falling down of the Leaves of the humble 
Plant, and the cloſing of thoſe of the ſenſitive, 
ſeems either to proceed from the Tenderneſs of 
the Veſſels, which convey their Sap into them, 
and faſten them to the Twigs they grow upon, 
or elſe that they cannot bear any Cold or uncom- 
mon Motion of the Air. For ina warm Day, 
when the Air is ſerene, theſe Plants, if they 
ſtand abroad, are not affected by it, or will 
ſcarcely give way, though they are touched 
with ſome Violence ; but if the Weather be 
cool, they are ſeemingly declining, and reſiſt 
the Touch without any Alteration. On the 
contrary, when they are kept continually un- 
der Glaſſes, and the Sun ſhines upon them, 
they do not only decline if they are touched 
with the Hand, but are ſubje& to the ſame Al- 
teration by any extraordinary Preſſure or Mo- 
tion of the Air, made by a Fan or Handker- 
chicf at ſome Diſtance from them ; and I ob- 
ſerve that they never appear in a right State of 
Health, or have their Leaves expanded, from 
the Time of the Sun's ſetting till it 1s riſen, 

Thus I think I have remarked what is moſt. 
neceſſary to be obſerved in Plants, and may be 
ſufficient to give us an Idea of their Share of 
Life and Growth; they have perfect Form, e- 
very one according to its Tribe, and may be as 
eaſily diſtinguiſhed from one another, as the 
various Bodies obſervable in the Animal King- 
dom, a : 
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Explanation of the Figures relating to Chap. III. 


PLATE I. 


Fig. III. The Echinomelocactus, or Melon- 
Thiſtle, growing in Nevis, St. Chriſtophers, 
and others of the Carribbee Iſlands, commonly 
_ in thoſe Parts, Turks-head, or Popes- 
ead. 
Fig. IV. The Upright Torch-Thiſtle, grow- 
ing wild in Jamaica, and other Parts in the 
Weſt-Indies, near the ſame Latitude. 
Fig. V. The Optuntia or Indian Fig-tree, 
growing in Carolina, and about Florida. 
Fig. VI. A Shoot of the foregoing Plant ſhew- 
ing its Leaves. 
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Of Immoveable SnELI-FISsH, and of ſuch as 
have Local Motion; with Variety of Obfer- 


vations upon the reſt of the Fisn-Kind H 
SALT and FRESH Waters. | m 
9; 


AVING taken notice of ſuch Plants as A 

are eſteemed the moſt perfect, and made 
mention of the moſt remarkable Particulars re- 
lating to their State of Life and Manner cf 
Growth, I come in the next Place to treat of 
thoſe Bodies, which, like Plants, want Local 
Motion, but have ſuch a Share of Animal Life 
as 


ex 


WoRKS of NATURE. 71 
as to afford them the Power of Senſa- 
tion. 

Of theſe there are the Oyſter, the Muſcle, the 
Cockle, the Barmcle, &c, which are never cap- 
able of removing themſelves from their firſt Sta- 
tion, as far as I can yet learn, notwithſtand- 
ing we find of them in and about ſome Shores or 
Rocks, where they had not been obſerved be- 
fore; but this happens from the Spawn of 
them, which flits upon the Waters, and is car- 
ried from Place to Place by the Winds or 
Tides. 

It is remarked by ſome curious Obſervers of 
Nature, that ſuch Shell-Fiſb as are immovable are 
Androgynous; that is, each teſpectively poſ- 
ſeſſes the Male and Female Parts of Generation, 
ſo as to be capable of impregnating itſelf with- 
out the Help of another of the ſame Kind; 
which is the ſame Caſe with that which I have 
mentioned to be natural to Plants, which are 
each of them confined to their ſeveral Stations, 
without the Power of ſeeking at any Diſtance 
one of a contrary Sex ; for which reaſon we 
may judge that the neceſſary Parts, for propa- 
gating of their reſpective Kinds, were thus diſ- 
poſed by Nature, 

The Oyfter has its Situation under ſuch a 
Depth of Waters, as ſeldom or never to be left 
uncovered by them; but the Muſcle has gene- 
rally its Situation in ſuch Places upon the Shore, 
or Rocks,as by the Fall of the Tides they become 
expoſed to the open Air ; and commonly are 
F 4 found 


72 A Philoſophical Account of the 
found in Beds of large Extent, ſometimes co- 


vering near an Acre of Ground, as we may 
find in ſeveral Places on our Engliſb Coaſts: 
The Cockle is always bedded in the Sand upon 
thoſe Shores that are uncovered at low Tides, 
and are ſeemingly fed like Earth-Worm, 
which draw their Nouriſhment only from the 
Earth or Sand which paſſes thro' their Bodies; 
but Muſcles and the Oyfter we often find will feed 
upon Sea- Weeds when they can come at them; 
though I am of Opinion that their moſt ordi- 
nary Food is Mud and the Waſh of the Sea, 
About three Miles from Colebeſter there are little 
Pits near the River, which receive the Tides at 
High-Water, in which they place Baskets of 
Oyſters newly brought from the Sea, letting 
them remain about 15 Days or 3 Weeks, to 
purge themſelves from their natural Food, and 
grow green by feeding upon a ſort of. Crow- 
Silk, which is in great Plenty in thoſe Pits; 
and then they are reckoned in a right State for 
Barrelling up for the Markets, and are allowed 
to be much better reliſhed than any other O. 
fters found in our Britiſh Seas, tho' there are 
much larger about Tenby and Milford- Haun 
In ſome Parts of the Ea/t-Inates there are Oy. 
fliers of that prodigious Size, that a fingle Shel 
will weigh above 100 Weight: Mr. Pocock, one 
of the Chaplains to the Royal Hoſpital at Green- 
wich, has one of them in his Cabinet of Rar 
ties, What we may obſerve more particular 
ly in this Species of She/l- Fiſb, is firſt, that they 


hav 
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ave no bony Subſtance within their fleſhy Parts; 
or do they enjoy the Benefit of Sight, Hear- 
ng, or Smelling, that I can yet diſcover ; nei- 
her indeed do I think the neceſſary Organs for 
hoſe Senſes can reaſonably be ſought for in ſuch 
Bodies as have a fix'd State of Life; the Senſes 
ff Feeling and Taſting being ſufficient for the 
aintenance and Support of them. Theſe en- 
oy a more perfect Share of Life than Yege- 
ables, which have only a Degree of Life, with- 
put any Senſe that we can yet find out. Again, 


Sea s the Bodies of theſe She//-Fi/b, of themſelves, 
ittle vould perhaps be ſubject to the voracious Ap- 
s at{<ctites of the Fiſb of Prey, Nature has wiſely 
s off&i'ven them Coverings or Caſes of fo hard a 


dubſtance as to ſecure them from that Danger. 
Theſe Shells have a kind of vegetative Growth, 
ind have alſo Veſſels of Communication with 
he Animal they contain; ſo that it ſeems as if 


rou· 

its; he Juices of the one were neceſſary for the 
e fl upport of the other; which Caſe is well worth 
welle Conſideration of the Curious, as it is partly 


ne ſame in the Folium Ambulans, or Walking- 
eaf, which I ſhall treat of at large in the 


are 

2 WM bapter of Inſecis. 

There are yet many other Kinds of immove- 
Sele Animals of the Waters, which I might 


one have mentioned in this Place; but at preſent 
rern {hall content myſelf with giving but a few 
Rar-MW nitances of ſuch Things obſervable in Nature's 
ularWWorks, as may tend to explain to us what 


Iffinity the ſeveral created Bodies have one to 
another, 


— — - — — 
— NOI: —— * - * 
— * — > 2 


= — 
— — — * 
— — — — 


_ 


1 " 
l | 
| 
o 
111 
1 1 
* N 1 
1 
N 
4 10 
t # kt 
"y : i 
! : 
: Ih; 
eo 
4 
Bt! 
* 
7 
| 


ferences from ſuch Subjects as may be come at 
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another, both with regard to their Frame, an 
their Power of Growth and Motion: And fo 
better Information, ſhall chiefly draw my Ing. 
with the greateſt Eaſe. 

The next I ſhall take notice of is the Scally 
and Pectunculæ, which laſt have a perpendicul 
Motion in the Water, raiſing themſelves fron 
the Bottom 1n a right Line to the Surface, þ 
flapping their $She/ls with a very quick Motion; 
and I ſuppoſe the Scallop, which ſeems only to b 
a larger Kind of them, has likewiſe the ſame 
Mode of Motion, which is worthy our En 
quiry. 

I have juſt now met with ſome very curiou 
Obſervations of Mr. Leuwenhoek's, relating n 
Muſcles, in the Philoſophical Tranſaftions, N 
336, and eſpecially tending to prove them 4 
dregynous. This learned Gentleman firſt of 
ſerves that Muſcles lay their Eggs in String 
regularly placed one by another upon the Out 
ſide of their Shells, and that this Spawn or Eg 
continually increaſe in Strength till they becont 
perfect Muſcles, at which Time Part of the 
Egg-ſhells | is diſcoverable upon the outward Cc N 
vering of the Fiſb, till that Coat is hardened a * 
changed into a firm Shell, ha 

The next Obſervation was made in Winte 
upon the Ovarium or Egg-Neft : At that Se 
fon our Author — ſome of their H 
were placed on the Outſide of the Shells, whil,, 
others were yet lodged in the Ovaries; thelW«; 

unbon 
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nborn Muſcles had their ſharp Ends faſtened to 
e String or Veſſels by which they receive 
eir Nouriſhment. Some Days afterwards 
> obſerved 25 other Muſcles that had not yet 
laced their Eggs upon their Shells; from theſe 
> took a great Number of Eggs, which he 
xamined with the Microſcope, and found ſome 

them ſo ſmall, that he could but juſt ob- 
rve the Figure of them ; from others he took 
me that were larger, of a browniſh Colour, 
ixed with little Specks ; in theſe Eggs he diſ- 
bvered ſome of the Parts of the little Fiſb, but 
e ſmaller Eggs are tranſparent. In fine, ha- 
ng examined a great Number of Muſcles, and 


ond the Ovaria or Egg-Neſts in them all, he 
"> WWncludes, that every Muſcle brings forth 
„ N dung ones, laying them not only upon their 
vn Shells, but upon thoſe of others; ſo that 


dmetimes a Muſcle is quite covered over with 
775, He tells us, that it is his Judgment, 
frer ſeveral Obſervations, that moſt of the 
bell-Fiſh bring forth their Young without the 
ep of Males ; each particular F:/þ impreg- 
ating itſelf ; for that in all thoſe Muſcles which 
e had obſerved, he found in the ſmalleſt Par- 
cles of their Beards, by the help of Mzcro/copes, 
hat in each Part (which was not the ooth Part 
o big as a common Grain of Sand) there was 
vaſt Number of Motions, which remained 
or ſome Time after it was taken off from the 
body of the Muſcle. In theſe Parts he has ſe- 
eral Times obſerved Animalcules ſwimming ; 
and 
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and the ſmall Parts that lay round about 
put into ſuch a Motion, that he ſays one my 
be apt alſo to take them for Ani malcula; u 
this gives me reaſon to believe that the Be 
of the Muſcle may perhaps do the Office of i 
Male Part. But this is only Conjecture, at 
deſerves to be more duly conſidered. 

As to the Food of Muſcles, he gives us roq 
to ſuggeſt that it is the fineſt Sandy Parts, at 
ſome Kind of Sea-weed ; for he has been as at 
curate in the Deſcription of the Stomach, as} 
has been in his Enquiry after thoſe Parts whit 
are appointed for Generation, 

We ſhall next treat of ſuch SHell- Fiſh as ha 
Local Motion; ſuch-as Lobſfters, Crabs, Sta 
Fiſb, &c. 

The Habitation of the Lob/ter is in Holes 
mong the Rocks, where the Sea never lean 
them; they have a Power of moving forwa 
with great Nimbleneſs, either by ſwimming 
the Water by the Aſſiſtance of their 8 ſmall 
Legs, placed 4 on each Side, or the Flappit 
of their Tail, or the Fins lodged under | 
Theſe Fins are edged with a kind of Fring 
the better to hold for ſome Time their Spau 
which is not much unlike Cole or Cabbage Se 
but chained together. Its Motion at the Be 
tom of the Sea, or upon the Rocks, is aſſiſt 
by its larger Claus, wherein they have ſo muc 
Strength as to reſiſt a Force equal to 60 Pon 
Weight; and by means of Muſcles in tho” 

Claws, are capable of pinching any thing thai © 


ir 
Nl 
Y 
* 
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n lay hold on with that Strength, that it re- 
irres a conſiderable Force to make them quit 


Bo ter Fiſhers, will rather loſe their Claw than 
oft with what they have laid hold of: Which 


> Memoirs of the Royal Academy of Paris, for 
"I. of the larger Claus is broken off, and the 
er ſtill remains in the Sea, it will grow a- 
n, or be renewed; which is the Reaſon, per- 
ps, that we ſeldom find the large Claws of 
fame Lobfter both of one Bigneſs. If this 
true, we may ſuppoſe that the State of 
ers is partly Vegetable, partly Animal; for 
petables have a Power of renewing their 
ughs or Branches when they are broken or 
off; but no Animal that I know of has the 
wer of renewing a loſt Limb, 

o aſſiſt them in catching their Prey, they 
e two Eyes, and two jointed Antennæ, which 
ch a conſiderable Length before their Bo- 
s, and in which I ſuppoſe there is contained 
ir moſt ſubtile Senſe of Feeling, even fo as 
give them notice by the trembling of the 
aters of the Approach of their Enemies, 
dich are out of the Reach of their Eye-fight ; 
perhaps to feel out their Food lying at the 
ttom of the Sea, which the Situation of their 
es cannot allow them to diſcern. For the 
ter Maceration of their Food before it enters 
» Stomach, their Mouths are guarded by 4 or 

5 Pair 


a1 


ir Hold; and, as I am informed by ſome 


ngs to my Mind what 1s related of them in 


Year 1711, where it is reported, that if 
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5 Pair of toothed Jaws, each of which hy 
Power of acting by itſelf, 

I have not yet had Opportunity of ſatisfi 
myſelf, whether there are Male and Feny 
Lobſters, or whether they act in Generation 
Snails do ; that is, if each reſpective Lobſ 
in the Time of Coupling, performs the N 
and Female Act at the ſame Time: For in 
the Lob/ters J have opened in the Months 
June and July, I find either the Spawn ise 
cluded from the Body, and lodged among t 
Fins under the Tail; or elſe I have obſervet 
Spawn-like Body (which 1 ſuppoſe to be 


Ovaria) running through the Fleſh of the t 
feer, from a Place near the Stomach to the Ha 
rifice under the Tail-Fins. But this Mathe 
I ſhall treat of more at large, when I have e 
Opportunity of examining it with more Ep 
nels. ee 
The Natural Hiſtorians have reckoned en 

o ſeveral Sorts of Lob/ters, all of which hci 
clothed with Shells; and by what I can n 
there are not fewer Kinds of Crabs, ſome ei 
them very poiſonous: The larger Sorts of ti He. 
are commonly found among the Rocks, ai 
like Lob/ters, are never uncovered by the Mar 
ters; but the ſmaller Kinds are often found hi 


on the Shores at Low-Water. I do not} 
know that any of this Race have the Power 
Swimming, or have any Parts analogous | 


Fins.” 
11 
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The Crab which I ſhall chiefly take notice 
f is that Sort commonly found upon our Eng- 
) Coaſt : It is like the Lobſter, with regard to 
s Number of Legs and large Claws, whoſe 
exture and Parts are nearly the fame with 
oſe of the Lobfters; their Body is placed in 
e Centre of theit Legs, like that of the Spi- 
r, but their Motion is Latitudinal or Oblique, 


the pntrary to that of the Lobſter, which is Di- 
is ct: This Side-Motion of the Crab, I ſuppoſe, 
ng Happens for want of that jointed Tail to guide 
eryeiſ in its Motion, which ſerves partly as a Rud- 
be Mer to guide the Lobſter forward. The Eyes 
e the Crab are more prominent from the Body 


an thoſe of Lobſters, and are ſo ſituated, that 
ey can turn them to any Point which they 
te prompted to move to; for which reaſon I 
ppoſe they are wanting of thoſe Antennæ, or 
zelers, which we obſerve in Lobſfters ; but ſome 
mark that their Side-Movement is directed by 
eir right Legs, which they ſay are always 
rger than the /eff, I ſuppoſe the Manner of 


me Heir Generation is ſomewhat like that in Lob- 
f theirs, although they want thoſe Fins under the 
„ ani 2il for the Preſervation of the Spawn. For J 
e Mare obizrved in the ſmaller Kind of Crab, 


hich I ſuppoſe is in moſt Reſpects analogous 
the larger Sort, that the Eggs are preſerved 
a Knot cloſely linked together immediately 
nder the Apron, after they are excluded from 
he Body of the Mother ; and the Time of 
their 
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their Spawning is the ſame with that of La 
ers. 
The Star-F! iſh 1 is another Genus of moved 1 
Shell-Fiſh, tho? its Motion is trifling in Con 
pariſon with the former; and of theſe theres 
ſeveral Kinds, tho' I have ſeen but 3 Sorts, u 
the Stella Marina Major, the Stella Mar 
Minor, and the Stella Marina Arboreſcen 
The Motion of the firſt 2 is performed 
bending their jointed Rays backwards and fa 
wards ; but the latter I ſuppoſe muſt be mu 
quicker, if it can make uſe of all its Ramifie 
tions, which are ſome thouſands in Numb 
The largeſt of this Kind that I have ſeen isno 
in the Muſeum of the Royal Society in Cra 
Court, Fleet-firecet. The Mouths of all thi 
Kind are in the Center of their Bodies; and 
do not find any Oriſice for the Diſcharge of 
crement, no more than for the Service of Gt 
neration. So odd a Creature as this is 
worth the Contemplation of ſuch curious Pa 
{ons as live near the Sea, where every Day ti 
have Subjects enough to employ their Curioſih 
and improve their Underſtanding. | 
I now come to treat of ſuch other Shell-Fil 

as move from Place to Place, by Means ofa 
undulating Motion of their fleſhy Parts out( 
the Shell, after the Manner of Snails : Of thel 
there are ſeveral Kinds, ſome of which a 
ſwim or creep at their Pleaſure ; and others ot 
ly creep upon the Sands or Rocks. The. P 
riwinkles or }ater-Snails, whether in the 
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or in the Rivers, have the ſame Mode of Mo- 
tion; we may obferve them ſwimming on the 
Surface of the Waters, with their whole Body 
and Shell reverſed in the Water; ſo that they 
ſeem to take hold of the Air, and to receive that 
Reſiſtance from it, which common Snails do from 
the Earth, or other ſolid Bodies which they creep 
upon. They have a Power of contracting 
their Bodies ſo as to incloſe them in their Shells, 
and at their Pleaſure to relax their Parts, or ex- 
dand them to ſueh a Degtee, as to fill up twice 
he Space of the Shell, The Fleſh of theſe 
reatures is Viſcuus, and of a porous Texture, 
dy which Means they have a Power of adding 
ontinually to the Growth of their Shells, | or 
inſtating any broken Part of them; for the | 
Viſcous Matter contained in their Bodies iſſues 
dut in great Abundance to any fractured Part of 
he Shell, and ſoon hardens and joins itſelf with 
t. So likewiſe when the Bodies of theſe Crea- 
ures grow too big for their Shel/s, a Supply of 
he fame Juice ſerves to enlarge their Coverings. 
ſuppoſe their Generation is -much the ſame 
with that of Land-Snails, which fe hereafter. 
The Chief of this Claſs is the Nautulus, Put- 
ura, Strombus, Murex, Buccinus, Trochus, 
cba, &c. the Beauty of whoſe Shells, with 
f thell he ſurpriſing Variety in their Structure, is as 
h ci emarkable as the Diverſity of F eathering in 
ers oniÞirds, or the various Colouring and Spotting 
e Pf their Eggs. The great Extent of ſeveral of 
ne Saf "eſe Shells is ſurpriſing, ſome of them weigh- 
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ing near 10 Pounds a- piece, without the An 
mals in them. But whoever would ſatisfy their 
Curioſity in theſe Matters, may have Recouiſe 
to the excellent Cabinets of Sir Hans Sloane; 
the Muſeum of the Royal Society, London; Ma 
Vincent at Harlem; Dr. Ruyſb and Mr. Albers 
tus Seba at Amſterdam ; ; where they may be« 
hold with Admiration the Beauties collected: by 
| thoſe learned Gentlemen. But that we may 
have ſome farther Account of the Creatum 
which inhabit theſe teſtaceous Bodies, let m 
once more recommend the Obſervance of them 
to thoſe Gentlemen who have the Pleaſure d 
living near the Sea. . 
I come now to treat of auch F 10% as are In 
habitants of the Salt and Freſh Waters, that 
are framed for ſwimming only, and are of ſud 
a Compoſure and Texture of Parts, as 
breathe only an Element as denſe as Water 
for the Air to thoſe Creatures is too fine and i 
rified for them to ſubſiſt in; ſuch as is the C 
of ſome Animals, which are taken up -upal 
high Mountains; for there the Air is ſo mac 
thinner than the uſual Air of their Breath i 
their natural Station of Life, that it does n 
contain nouriſhing Particles enow for tha 
Subſiſtance; and has the ſame Effect upd 
their Bodies as they would find in the Recent 
of the Air-Pump, if the more heavy Party 
the Air were drawn out: So likewiſe the 4 
mals of the Land cannot inhabit the Wate 
-without Suffocation, ny more than the Inh 
bitant 


d 
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itants of the Waters can live upon the Land, 
r in the ſeveral Stations of the Air. 

As the Fiſb Tam now treating of have their 

otion and Paſſage from Place to Place by 
imming only, it would be to tax Nature 

ith an Indiſcretion to expect any other Parts 

bout them, but what are neceſſary for ſuch a 

ife and Motion. We plainly diſcover, by 

any Proofs, that the Water is to them of no 

ore Uſe than Air is to Mankind. Every 

;/þ, according to its reſpective Tribe, has a 

ood natural to it, as Land Animals have, and 

ithout that, the Waters are not ſufficient to, 

aintain theri.: 19, 

The Food of Fiſhes is * Plants or Herbs 

the Waters, Inſects, or other Fiſb; it is far, 
is Reaſon that they paſs from Place to Place 
certain Seaſons, in Search of their Proper. 
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* pod. Jam informed that even Vbales go in 
: oops from the moſt Northern Parts, as far 
ud be Coaſt of Guinea, and other Places near 


mad Line, vrhere the Sea is full of Weed, at a, 
th ain Seaſon of the Year, and there couple as | 
imals do, and then in due Lime return to 

eir Northern Station. The Vhale is Jivi- 
r0us, and ſuckles her Voung, which, Lam 
Id, never exceed 2 in Number. Some few, 
** ars fince Teveral 100 young ¶ bales were 
* ven on Shore upon the Jriſh Coaſt; and of; 
« e Whales have been taken far South in the, 
Inde tern Ocean, tho As. for them has been 


long 
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long practiſed in the Northern Seas, as beliey. 
ing it their only Reſidence. 
Mackarel, Herrings, and many other Kind 

of Fiſh, have their Seaſons of coming upon our 
Coaſts, as well to ſeek their proper Food tha 
in the Channel, and in our Rivers, as to lay 
their Spawn ; and I have not heard that any d 
theſe Paſſing Fiſh have been found in our Seu 
but at the common Seaſons. It is likewiſe t 
be obſerved, that the Fiſb of Paſſage ſwim: 
ways in Shoals, and are as punctual to th 
Times of their coming and going, as the 
per of the Seaſon will permit: Sometimes 
ſtrong Wind or cold Weather will keep then 
back 15 Days later than their uſual Time; ani 
on the contrary, I have known them come i 
to the Channel and our Rivers a Fortnight foal 
er than they uſed to do, when the We: 
has been warm, or the Wind fat to drive tha 
in: But it is no Wonder that their Seaſon 
Paſſage depends ſo much upon the Tempe 
the Air, ſeeing every Thing which is prope 
for their Food is equally depending upon 
Weather. The Sea or River. Weeds muſt * 
a certain Temperature of Air to bring ther 
forward; the Inſects of the Waters, Cc. d 
pend alſo upon the ſame. Cauſe for their hatd 
ing; and if our Paſſage-Hiſb are Fiſh of oa 
the Fiſb they prey upon. will not run 
them, if they cannot meet with nec > 
Food, 
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As to the Time of running or paſſing of each 
Particular Kind of Fiſb, it muſt not be expect- 
d that I ſhould give an exact Account of them; 
y Obſervations have not been ſufficient ro re- 
ark the Seaſons when the ſeveral Sorts of 
i/þ come into our Rivers. But if we may 
believe the curious Obſervers of Fiſb, they have 
wo Modes of Generation ; the Squameous or 
caley Kind of them lay their Eggs or Spawn 
n ſhallow Water, and the Milter or Male co- 
ers it with a prolific Juice as ſoon as it is ex- 
luded from the Body of the Female; and when 
he Waters, by means of the Weather, become 
ff a certain Temperature, the Spawn hatches at 
once into little Fb, which for a certain Sea- 
on ſwim and feed together in Shoals, not caring 
o mingle themſelves with the Spawn or young 
ry of others, till they are capable of ſhifting 
or themſelves. It is remarkable, that the 
maller they are, they delight in the ſhallower 
Vaters, and as they gradually increaſe in Big- 
els make towards the Deep. . 

The Cetaceous Kind for the moſt Part are ſaid 
o couple; and in ſeveral Kinds of them we 
may plainly diſcover the Male and Female Parts 
ff Generation, Some of them are Oviparous, 

and others Viuiparous. | 
The Number of Spaten laid by ſome Fiſb is 
Ilmoſt incredible: The Roe of the - Cod-Fifp, 
or Example, in the Space of a Cube of 
of an Inch, contains 2 50 Eggs; and accord- 
Ing to that Proportion, the whole muſt contain 
| G 3 about 


* 
he 
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about 1,000,000. The great Mr. Lewenhoek tell 
us, that in the Space of a ſmall Sand of thy 
Male-Seed of the Cod-Fiſh there are abo 
10,000 Animalcula. Now ſuppoſing that even 
Egg or Spawn of a ſingle Cod- Fiſb ſhould eom 
to Perfection, and that in 5 Years Time every 
one of thoſe Fiſb ſhould be capable of producing 
others, ſuppoſing only half of them Females, the 
Increaſe of them would then be 35, ooo, ooo, ooo 
and 5 Years afterward, by the ſame Reckoning 
there would be an Increaſe of about a thouſand 
Miriads of Miriads ; which Increaſe, in thy 
Space of 10 Years, from one ſingle F:/h, would 
give us room to ſuppoſe, that in 1000 Years, a 
that rate, the Cod only ſo propagated woull 
fill up more Space than the whole World co 
tains. But we are not to imagine that this vaſ 
Number of Spawn or Eggs can all of them bt 
prolific, nor is it without the Hazard of being 
devoured by other Fiſb, or of being deſtroyel 
by other Accidents: If only a 40th Part of that 
which is laid annually in the Sea comes to good 
the Waters would hardly be able to contain 
its Produce, Nor are the F:/þ of the Rivers and 
Lakes leſs prolific, conſidering their Propot- 
tion. A Carp does not ſpawn leſs than 20,000, 
and perhaps a Tench as many; and I believv 
we may lay it down as a general Rule, that the 
more Enemies a F;/þ has to itſelf and its In- 
creaſe, ſo Nature has taken Care to provide it 
with ſuch a Capacity of increaſing, or propa: 
gating its Species, that there is a due Alloy- 

| | ancy 
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I have likewiſe, in the ſame Plate, added tha 
Figure of the true Mermaid-Fiſb, as it is now 
preſerved in Mr, Salter's Collection of Rui. 
tles. "22 
The Orbis Echinatus, and Lanthorn-Bifh 
are alſo naturally guarded with Spines which os 
ver their whole Bodies, ſo that no kind of Fiſh 
be they ever ſo voracious, dare attempt them 
Nor is the Perch without its Spines in the back 
Finn, which it can raiſe up at Pleaſure for iu 
Defence, when its Enemy draws near. 
But it is not only by theſe natural Arms 
Weapons that F:/þ preſerve themſelves, or'thei 
Spaun, from the F:/h of Prey; they have like 
wiſe a natural Cunning, which furniſhes them 
with Contrivance to make themſelves Nefts: « 
Caſes of Shelter for themſelves and their Spun 
an Inſtance of which I have lately been agree 
ably furniſhed with by the learned John Hall 
Eſq; Serjeant at Arms, who made mea Preſent 
of a Tickleback's Neſt, which he obſerved the 
Structure of from near the Time of its Begin 
ning, till it was brought to the Perfection tit 
in the Figure: It is compoſed of little Fires 
Roots, fo placed together, as to leave an hole! 
Tube in the Middle, which I ſuppoſe was rathe 
compoſed to lay the Spaun in, than for a Lody 
ment for the F:/þ itſelf ; for the T:c#leback ha 
a ſharp Thorn in its back Fin, which I f 
poſe is ſufficient to defend it from F:/þ of Pre) 
but as they always live in the ſhalloweſt Water, 
ſo their Spaum would be too much expoſed u 
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ue Swallows, or other Birds, which delight to 
wlle near the Waters, was it not to be delended 
om them by ſome ſuch like Covering. About 
End of May, or Beginning of June, is the 
ime when theſe little Builders are at Work. 
nd ſince we have this Inſtance of the Con- 
ivance of one Kind of Fiſb for its Preſervation, 
r the Preſervation of its Young againſt Ene- 
ies, we may as reaſonably conjecture that o- 
er Sorts of Fiſh have their reſpectiye Methods 
building Neſts or Shelters for their Security, 
hich is no more than all Birds do, tho' after 
ferent Manners, And indeed we do not find 
y living Creature whatſoever that has not 
me Senſe or other which guides it to the Stu- 
y of its Preſervation : Even the Cados-Worms 
Wave each reſpectively, according to its Tribe, 
gte Mode of making its Caſe or Lodgment after 
particular Manner, to defend themſelves from 
e Fiſh which are very voracious of them. One 
ind makes its Covering of the Points of Raſhes, 
other of ſmall Shells, and a tbird of fallen 
eaves, which, by Means of a Viſcous Matter, 
tey glue and cement together in ſuch a Man- 
r that it is hard to ſeparate them. The three 
inds which I here mention, are taken from 
e curious Cabinet of Mr. Dandridge in More- 
eb, where there ar other Sorts of them 
up- =_ his numerous Collection of Eng/ifh In- 

| J. * [1 - 
Fiſh ſeem to enjoy the Power of Senſation as 
rfeatly as any other Animal. Their Sight 
can- 
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cannot be diſputed, and even ſeems to.exteeShir 
the Sight of many Animals for its QuicknelWnd 
and I ſuppoſe their Taſting and Smelling arem 
leſs perfect; for we find moſt Kinds of N 
will take one Bait rather than another, ali 
they are compoſed of ſeveral Ingredients, 
have no regular Form; which ſeems to des 
mine that either their Taſte or-Smelling is m 
pleaſantly affected by one thing than anotht 
But indeed, I do not find that the curious 
ſervers of Fiſb are of Opinion that they w 
any Senſe but that of Hearing; and even'th 
do not determine whether that Senſe is ah 
lutely wanting or not: But if I may be allow: 
to judge from an Experiment I have made up 
Carps in ſeveral Places, I believe it will be allow 
ed that they enjoy that Sen as well as the el 
At Rotterdam, in a Garden belonging 
Mr. Eden, a very curious Gentleman, I u 
the Pleaſure of ſeeing ſome Cars fed, which 
kept in a Mote of a conſiderable Extent f 
Occaſion of my ſeeing theſe Creatures, 
chiefly to fatisfy me that they were capable 
Hearing. The Gentleman having filled h 
Pocket with Spinach- Seed, conducted me t 
the Side of the Mote, where we ſtood mutiur 
for ſome Time, the better to convince me thi 
the F;//þ would not come to, us till he call 
them. At length, being defirous to ſee the 
vent, he called in his uſual Way, and imm 
diately the Fiſb gathered together from all Part 
of the Mote in lach Numbers dat there 
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ardly room for them to lie by one another; 
gend then he: flung ſome Spinach-Sced among 
n bem, which they devoured yery greedily. This 
one would have ſatisfied me that Fi had the 
tenſe of Hearing; but upon relating the Story 
> ſome curious Gentlemen, I was told, that at 
ebe ir William BowyeFs, near Uxbridge, there is a 
ma ond of Pikes or Facks, which they call toge- 

r at Pleaſure, and I think is more ſurpriſing 
han what I have mentioned of the Carps; for 
e Pike is held to be a more wild, untameable 
i/b than the Carp; and as it is a Fiſb of Prey, 
has been thought impoſſible to civilize it, or 
axe it any way familiar with Mankind. There 
re indeed many Inſtances of Carps, and Tench, 
hich will come of their own accord, at certain 
mes, to ſome particular Part of a Pond to be 
d ; but I ſuppoſe they have been trained up 
om the firſt Year to feed at one Corner of the 
ond rather than at another; that is, when 
ne Part of a Pond has been continually ſup- 
lied with ſuch Ingredients as are proper Food 
r them, either by means of an accidental Drain, 
deſignedlix.. 1 
I have this Year taken a large Parcel of 
dung Fiſb, juſt after hatching from the Spawn, 
d have kept them near 3 Months in Earthen . 
ans, with a little Earth at the Bottom; the 
H are of ſeveral. Kinds, and do not only thrive, -- 
t are now ſo familiar, that upon my Ap- 
oach they come in Shoals to the Side of the 
ans to be fed: The firſt Thing I fed them 
ws 5 
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with was Wheat Flower ſcattered upon the Wa. 
ter, for the Fiſb were then ſo ſmall that they 
could not ſwallow any Thing larger than 4 
Grain of Flower: At the ſame Time I gave 
them freſh Water from the Thames, which | 
fuppoſe was not without ſome nouriſhing Panty 
in it; but now they are large enough to feed 
upon ſmall Inſects, and little Bits of Paſte mad 
of Flower and Water, which they readily catch 


at, as ſoon as I fling it in. Towards the Win. 


ter I deſign to inlarge their Bounds, and I ſup- 
poſe then, with a little Care, I may keep them 
to their familiar Way of Feeding, where and 
when I pleaſe: For J find it is with F:/þ, asit 
is with Birds or other Animals, that the beſt 
Way to civilize them, is to have the Manage- 
ment of them when they are very young, and 
by that Means they may be brought to do any 
Thing within the Bounds of their Comprehen- 
fion, or that is agreeable to the Structure of 
their Parts; and their Memory is ſo conſtant, 
that, after this early Impreſſion, they hardly 
ever forget it. But the Docility of Fiſb, I be- 
— does not exceed what 1 have here re- 
ted. | 

To conſider the Parts of Fiſb more particu- 
larly, we may obſerve that every Kind of Fiſþ 
has its Jaws framed for the taking and mace- 
rating of its particular Sort of Food: Such as 
feed upon Weeds and Inſects have ſeldom any 
Teeth ; but ſuch as prey upon other Fiſb have 


1, 2, or more Rows of Teeth, for the better 


grinding 
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grinding their Food. The Gills of the Cad. 
Fiſhare guarded with Tooth-like Bones, which 
I ſuppoſe are no lefs contributing to Macera- 


in Proportion to the Bodies of the Fiſh they 
relate to, and ſerve as Oars to row them from 
Place to Place, and raiſe them to any Height, 
or fink them to any Depth in the Waters, 
while the finny Part of the Tail ferves them as 
a Rudder to guide their Courſe. And for the 
more eaſy bending of their Bodies, their Back- 
bone conſiſts of very ſhort Yertebre, ſo joined 
together, that their Tail may be eaſily bent up 
to the Head; and that ſuch bending of their 
Bodies may meet with no. Ohſtruction from 
their outward: Coat, the Scales are fo regular- 
ly placed in Rows one over another, and co- 
vered with ſuch a viſcous Matter, that they give 
way without Difficulty to the Marion of the 


Waters. 

The Scales of Fiſhes are as remarkably dif- 
ferent, as the Fr/bes are various which: have them 
1e. for their Covering 3; and many of them, being 
examined with Mzrcroſcopes, are of very ſur- 
Il prifing Figures, ſome of them nor unlike the 
elt of Pecunculæ. All Fiſb indeed have not 
ce. Scales, but ſuch Skins as are of a Leather- like 
1. LSubſtance, and viſcous on the Out fide; and I think 
n this laſt Kind are moſt of them, if not all Vi- 


iT formed, I am aſſured by many Fiſhermen, 
; that 


tion than Teeth themſelves. The Fins are 


Fiſh's Body, and ſlide with Facility thro* the 


viparous, bringing forth their Young perfectly 
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| Motion, for ſeveral Hours, as if every 


the Body, 
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that they frequently take at the Buoy: of iy 
Nere, about Chriſtmas, a Fiſh which 2 cal 
a Coney-Fiſh, ſome what like an Eel ; and u 
that Seaſon they are full of young ones, ali 
and very nimble in their Motion; and Tar of 
Opinion, at that Seaſon of the Year, which 
is the Time when Eels do bed, or lay them. 
ſelves up in the Mud, we m_ diſcover the 
Manner of their Breeding. Itrtitt 11+ 5 
The Share of Life which ſoine Pi pofidl 
is very remarkable, and is ſomewhat like that 
we obſerve m ſome Inſects: The Eel, for R 
ample, being cut to Pieces, maintains Life and 
Mujch 
of its Body enjoyed a diſtinct Soul, or Spring of 
Motion whereby it lives, till the Part want! 
ing a Supply of Nouriſhment is forced to ſub- 
mit. And this is nearly the ſame in Plants) 
which have in every diſtinct Part of them 
(abſtracted from the Body) a Power of vege- 
tating, and producing every particular - Part 
which may be found in a full grown Plant of 
the ſame Kind they were taken from. A Carp 
is likewiſe poſſeſs d of a very ſubtle kind of 


Life, and will move vigorouſly ſeveral Houm 


after the Inteſtines are taken out of its Body 
and I have even ſeen one of its Fins move 4 


conſiderable Time after it has been over the Fire 
in a Stew-Pan ; but I have not obſerved whe 


ther the Heart will beat after it is taken out bt 


I f 
a 


gular Motion, for above an Hour. 


as that of an Eel will do, with fe- 
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hat Fi/þ are generally long-lived; and that 
Carps eſpecially will live above 100 Years : 
or in ſome large Pools or Fleets (as they call 
them) which have not been fiſhed or looked 
after in the Memory of Man, ihers have been 
Carp taken near 3 Feet in Length; and it is 
ery rare to find a dead FH in any Pond, un- 
leſs it has been Killed by ſome, Wound or N 
Accident. 

Next to an EI! bekeie a Carp will live the 
longeſt: of any Fiſb without Water; for it is 
common to tranſport them alive in Pannierz 
with Wheat-Straw, 40, of 50 Miles; and 1 
nce had ſame Carp that lived near 30 Hours 
without Water. I cannot help! obſerving in 
this Place whit I have often heard of the 
Herring, that it dies as ſoon as it. is taken out 
of the Sea, becauſe I can affirm the 

from my own Knowledge. In ni, being in 
Company with niy:1 worthy Friend Tho.” Baile, 
Eſq; and ſome other Gentlemen: of Devonſhire, 
at the Drawing of a Sein or Net, among other 
Sea-Fiſh we caught a large Herring, which 
lived in my Pocket near half an Hour: This 
gave me a Thought of contriving a Method of 
preſerving ſome of the ſmaller Kinds of Sea- 
Fiſh alive, which would be very agreeable to 
the Sight, and as pleaſant to the Palate as if we. 
were to dreſs them freſh taken out of the Wa- 
ter, when they could have no immediate Op- 
portunity of gerung them NY out of 


the Sea, 
Were 
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- tity of Water, by adding to it one forneth 
. Hans Sloane kept a Turtle or Sea Tortoiſe a lob 


gree of Lite in Fiſb, we may obſerve that the 
Flounder, and many others, will live a long 


Were we neat enough to the Sea, and upah 
a Level with it, we might make little Store, 
Ponds to be fed with the Tides, which won 
ſerve to maintain ſome Kinds of Sea Fijh, eſpe, 
cially if the Water in thoſe Ponds was alway 
kept in Motion; for we find by Experience 
the Motion of the Water is as material as de 
Saltneſs of it to preſerve Life in the Fiſb of the 
Salt-Water Race. Witneſs the Method the 
Fiſh-Women in Holland take to keep Pllia 
and ſome other Fiſh alive in Tubs, by moving 
the Water continually with Paddles, till al 
their Fiſb is diſpoſed of; for if they were to a 
the Water ſtand quiet for a few Minutes, i 
Fiſh would die: Therefore to keep Water c 
tinually moving in the Salt Ponds which 
here propoſe, we might place ' a Coupled 
Wheels with Trenchers, like thoſe in common 
Water-Mills, to be turned by. the Flux and 
Reflux of the Waters, and by their Moti 
produce a continued Agitation in the Wale 
of the Ponds ; or elſe; where we have the By 
nefit of a River to turn a Wheel continually, 
we might make a Baſon to hold a ſmall Quan- 


Part of common Salt, i. e. a Pint, or Pound d 
Salt to 39 Pints, or Pounds of Water, $i 


Time in Water prepared aftet this Manner. 
But to return to my Remarks upon the De. 


Time 
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Time after their Bowels, and more noble Parts, 
ire taken out of their Bodies, which is more 
han we can obſerve in any of the Land Ani- 
nals or. Birds; for in them, as ſoon as the 

cart is taken from its original Station, a 
cruggle br two finiſhes their Life; which 

ews plainly that Circulation of Juices in dif- 

erent Creatures is not always promoted by the 
ame Cauſe; or performed in the ſame Manner. 
or no Creature can live any longer than their 
vices circulate ; and every one allows, that in 
Land Animals the Heart is the immediate 
auſe of Circulation. 

It may perhaps be expected that I ſhould be 
pore particular in this Account of Fiſb, and 
at I ſhould deſcribe the ſeveral Kinds of them; 
het chat is not my Deſign in this Work; my 
zuſineſs is to give only a general Account of 
hoſe Remarkables in the Creation, which I 
now myſelf to be Fact, and to drop ſuch 
ints as may lead the Curious to farther Ob- 
rvations, in order for them to frame right 
deas of the Degrees of Life and Motion in the 
veral Particulars of the Creation. We may 
deed obſerve that there are WY bales of 21 Feet 
ng, and Fiſh of all Proportions from that 
ength to an Inch only: And that in ſome 
akes there are Kinds of Hb which are not 
rhaps found elſewhere: That the enormous 
pulk of the bale exceeds all other Creatures 
pon Earth; and the Smallneſs of the Ticꝶle- 
ack is inferior to any Kind of Bird or —_— 
pede 
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pede yet diſcovered, But was I to relate eve 1 
Thing I have heard concerning Fiſb, or oi 
living Creatures, I might ſwell this to a la | 
Volume, and make myſelf accountable to ti 
World for a thouſand Falſities. Indeed wh 
Informations I have from ſome particular Ge: 


tlemen, who give me leave to back their Rel | 
tions with their Names, I gladly receive, a " 
publiſh to the World as ſo many Inſtances : 
their generous Spirits and Curioſity, I con " 


that I have not read much upon this Head, h 
avoided thoſe Books which treat of the Subjet 
of this Work, as much as poſſible, leſt I ſhoul 

be too much biaſſed by the Narrations of A 
thors, who themſelves might have been in 
poſed upon, The great Willougbby indeed 
given us undoubted Truths in his Treatiſes 
Birds and Fiſh, which are generally allow 
the beſt Inſtructors for ſuch as are diſpoſed iff | 
ſtudy the Structure and Nature of thoſe C | 
tures; to which I refer my Reader. I (il ) 
now proceed to ſpeak of thoſe Quadrupeiſ c 
which are the neareſt related to the Seu 


Tribe, 


PLATE II. | 


Fig. I. The Muſcle. | 
Fig. II. The Scallop, whoſe Motion is ft 
pendicular. 
Fi 
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Fig, III. The Lobſter lying in its natural 


hon. 


Fig. IV. The large Sea-Crab. 


PLATE 


Fig. I. The Upper-fide of the Star-Fiſh moſt 
ommon upon our Engliſh Coaſt. 

Fig. II. The Under. ſide of the ſame Fiſh. | 
Fig. III. The Shel-Fiſh — the Sea- 
orſe, found upon the Coaſt of Italy ; talen 
yon the Royal Society. 

Fig. IV. The Turtle, or Sea-Tortoiſe, clothed 
Shell, the firft of the finny Race; drawn from 
7. Salter's ColleZion af Chelſea, 


FLATS 


Fig. I, The Sword-Fiſh. 

Fig. IT. The Saw-Fiſh. 

Fig. III. The Mermaid, or Syren. 

N. B. All this Plate taken from Mr. Salter's 
left on. 
| PLATE N 


Fig. I. We Orbis Echinatus; from Mr. 
a 

Fig. II. The Whiting, | 
Fig. III. The Silver Eel, whereby the Diffe- 
Pence betwween the Smooth Fiſh and the Squame- 
ous Kinds may be obſerved, 
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4 
PLATE VII. 


| ' i 1 
Fig. I. The Roach, which may ſerve h 

a general Idea of the Squameous or 
F — 4 
Fig. II. The Flounder, or firſt of the 
Fiſh. In this Kind it is remarkable 4 
Males have their Mouths on the right 00 
their Bodies, and the Females on the left. 
Fig. III. The Thornback, /hewing zts 1 
and lower Sides. 
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PLATE VII.,. 


Fig. I. We Flying-Fiſh; from the Ry 
Society. 
Fig. II. The Neft of the Ticklchack objer 
by Mr. Hall. 
Fig. III. The Neſts or Caſes of 4 f 
Kinds of Cados-Worms found in the iter, 


CHA P. V. and VI. - © 


Of SerPENTS, Zhe CRocopile, L1IZARE 
Cameron, and others of the Scaley . Tri 
which are Amphibious, and Inhabitants off 
Land; and f, F LVIN G e 
which ſeem to be the immediate Faſſage ls on 
_ the Fiſh and Bird Kind. 


8 I have diſcourſed of ſuch Creatine | 
the Waters as are generally clothed 'u 
Scales, I can no where ſo my introdus 00 
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WoRkS NATURE. 101 
the Race of Serpents, Snakes, &c. as in this 
Place: Theſe ſeem to poſſeſs many Particulars 
found in Fiſh ; as the Manner of placing their 
Scales; their Eel-like Motion; but above all, 
their Degree of Life. As I have taken notice 
above of the extraordinary Motion of every 
Muſcle of an Eel, and ſome other Fiſh, after 
they are cut to Pieces; ſo ſuch Motion is no 
leſs remarkable in ſome Snakes and Serpents, 
after their Bodies are divided into ſeveral Parts, 
And the Food likewiſe of our common Snakes 
is much the ſame with that of our River Eels, 
they both feeding upon Frogs, Toads, and ſuch 
like, 

Of this Race I do not find above 3 ſorts in 
England, viz. the Snake, the V. per, and the 
Slugh-Worm. The firſt is an harmleſs Crea 
ture, as far as I can obſerve, though many be- 
lieve the contrary : For this Year I have had 
feral alive, which have been familiar about 
the Houſe, without doing any Hurt; though 
ſme have taken them into their Boſom. I 
have heard that what Poiſon they have lies a- 
bout their Tongue, but that they loſe it the 
firſt Dart they make at any Thing they are an- 
gry with, and can never recover it again till 
they get ta Water: But if it was fo, I believe 
People would hardly venture to take them up 
careleſly in the Fields, as I have ſeen ſevera] 
Times. The Viper indeed has a deadly Poiſon 
lodged in little Bladders about the Root of its 
Fangs ; but his whole Body beſides is a Dainty, 

; H 3 eaten, 
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eaten very frequently. The learned Dr. 75 
tells us in his Account of the Diſſection of 2 Ml "3 
Rattle-Snake, Phil. Tranſ. No. 144, that the 
Male Viper has 4 Penes, agreeing in moſt Par. 
ticulars with the Penes of the Male Ratti. 
Snake, which are likewiſe 4 in Number, al. 
though the Females of both Kinds have each of 
them only 2 UTreri for receiving them. "He 
conjectures that 2 of theſe Male Parts enter at 
one Time into one Urerus, and ſpread them. 
ſelves like the Pythagorean V, that they may il & 
the better and more firmly be retained there Ml co 
till they have performed their Duty. He tells C 
us that both the Rattle-Snake and the Yager 
are Viviparonus ; but the common Snakes we all 
know are Oviparous; their Eggs being fie. 

quently found in Dunghills. * 
The ſame Gentleman gives us a long Detail 
of the ſeveral Parts External and Internal of 
the Rattle-Snake, which he diſſected before the 
Royal Society, in Fanuary 1682-3, illuſtrated 
with many extraordinaryObſervations, to which 
J refer, as well as the curious Cuts which he 
has prefixed. In Plate IX. of this Work I have 
given a Cut of one of thoſe Rattle-Snabes, now Ml 7 
in the Repoſitory of our Royal Society; and in OP 
the /ame Plate I have given likewiſe a Figure of I bee 
another Kind of Serpent, as well to ſhew the 
different Frame of the Heads of various Kinds I bar 
of Serpents, as to give my Reader the Satisfac- WW n 
tion of obſerving the ſurpriſing Variety of Co- *: 
lours, and different Methods of their Gn | 
| | 1 
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In the Cabinets of the Curious we may find 
vaſt Varieties of the Serpent Kind ; but 1 think 
none of them can be moreremarkable than that 
preſented to the Royal Society by Dr. Mead, 
which is above 25 Feet long. The Body in 
the thickeſt Part, although it is now dry, mea- 
fures about 10 Inches Diameter; and I believe 
is one of the largeſt Sorts produced in the Eaſf- 
Indies. 
Immediately after this Race, follow the 
Crocodile, Alligator, Lizard, &c. which are 
covered with Scales, like the former, placed 
conveniently in the Lizard Kind, for the eaſy 
bending of their Bodies: The Shape of their 
Heads is agreeable to the Figure of the Heads in 
Snakes, and they are Owiparous ; but for the 
Afiſtance of their Motion upon the Land, Na- 
ture has added to their Bodies 4 Branches or 
Legs a-piece, Their Habitat ion is partly in 
the Waters, and partly upon the Land: The 
firſt agreeing with the Fi Kind; and the lat- 
ter, as well as the Legs they are endowed with, 
make them Partakers with Land Animals. 

We have Accounts of Crocodiles and Alliga- 
tors of above 20 Feet in Length; and I am of 
Opinion that ſome of theſe Creatures having 
been formerly in England, has given Riſe to 
the many fabulous Accounts, which have been 
handed down even to our Times, of Dragons ; 
and this I the more readily believe, becauſe the 
dkeletons of ſome ſuch Creatures, or the Im- 
preflions of them in Stone, or other Mineral 
RT. Matter, 


— - _ — - — 
D wa » 
- — 
———— — 


104 <A Phikſophical Account of the 


1 


* 
Il 
( 
J 
41 
4 
V : 
E 
wal 
i: 
114 


Matter, have been dug up in ſeveral Parts 0 
the Kingdom, N 

The Lizard Kind is very numerous; and 
queſtion not but there is as great a Variety of 
them as there is of the Serpent Race. Upon 
Hamſtead-Heatbh J have obſerved a ſmall Sor 
of them of a Browni/h Colour, perching upon 
the Furze and Broom growing there; and | 
have heard of a ſmall Green Sort likewiſe in 
England, but have not ſeen it. | 

The Water-Neutes are almoſt of the ſame 
Figure, and are faid by ſome to be poiſonous; 
though I have handled them very often, with- 
out receiving any Injury from them. We har 
beſides theſe a larger Kind, found commonly 
in moiſt ſhady Places, which are Black on thei 
Back, and have 77/low ſpeckled Bellies ; and 
theſe likewiſe I do not find have any Venom in 
them. Theſe two laſt Kinds lay Eggs about 
eight or ten in Number, and the Crocod:les and * 
Lizard Kind are ſaid to do the fame; and nome to! 
of theſe, as I can learn, either feed or ſuckleM 
their Young, but leave them to ſhift for them-IſÞ Pl 
ſelves as ſoon as they are hatched. The Natu- 
ral Hiſtorians haye given us large Accounts 0 
theſe Creatures, which I refer my Reader to for 
his further Satisfaction. | 

The Camelion is a Creature, whoſe Figure i R. 
near enough to thoſe of the foregoing Race, to 
accompany them in this Chapter; but its Lite E 
and Habitation is altogether upon the Landi M 
its Skin is ſhagreen'd, like that of the Fl ſt 

4, 
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s /h, and tranſparent ; ſo that ſometimes one 
I nay perceive through it different Colours, as 
its Body happens to be in a different State. 
WThis Creature has been reported to live upon 
the Air only ; but thoſe among the Curious, 
who have kept them alive, tell us, that their 
chief Food conſiſts of Flies, which they catch 
by darting out their Tongue with great Quick- 
neſs. All the Animals which I have yet men- 
tioned in this Chapter are ſaid to ſleep, or are 
amel lid up in the Winter. 
The Creature which ſeems to be next allied 
th-W to the foregoing Race, is the Winged or Flying 
Lizard, whoſe Shape and Turn of Body, in 
many Reſpects, is like that of the ſmall Italian 
Brown Lizard, or that Sort found upon Ham- 
fead Heath: The Winged Part of it is in Sub- 
ſtance much like the Ming of a Batt, but the 
Head is different from that of the Lizard 
Race; and the Pouch under the Throat I am 
told contains a poiſonous Matter, This Kind 
of Flying Lizard, which I have delineated in 
Plate IX. Fig. V. was preſented me by Dr. 
Ruyſh of Amſterdam, who received it with 
other Rarities from the Eaft Indies: And the 
une Kind may be obſerved in the Cabinets of 
ir Hans Sloane, Mr. Vincent of Harlem, Dr. 
te i Ruy/b and Mr. Seba of Amſterdam. 
fl In the West Indies there is another Sort of 
Life Hying Lizard, different in the Colour and 
nd; Make of its Wings from the former; and in- 
N: ſtead of a Bag under the Throot, has a = 
71/1 ilm 


naturally to treat of Birds in the next Chap 
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Film or Skin hanging down, almoſt off | 
Shape of a Myrtle Leaf. This and che , 
Kind is ſa id to be Oviparous; and in the 
counts Dr. Ruyſb gave me of them, it app 

that they have each of them the Power of Fig 
and generally perch upon Trees; which lee 


Explanation of the Figures relating to Capi 
V and VI. «© 


PLATE IX, - 

Fig. I. The Rattle-Snake from the wil 
A ; taken from one of thoſe preſerved inf 
Muſeum of the Royal Society. 1 
Fig. II. 4 Weſt Indian Serpent ; frail * 


Fig. HI. A Lizard ; from Sir Hans sal 
Cabinet. 

Fig. IV. The Camelion; from Rel 

Fig. V. A Flying Lizard from Amboyna'll 
the Eaſt· Indies; taten from Sir Hans Sloan 
Cabinet, | by 
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Of Bixps and Fowrs ; as alſo of the Bart 7a 
Flutter-Mouſe) Frying SquIrRELs, Ol 
which ſeem to be the Paſſage between F owl 
and four-forted Beaſts. 


ſhall now treat of ſuch Animals as a 
clothed with Feathers, and in many R& 
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Works of; NATURE. 10 
which are, like .Bl'ds, Oviparous, have 4 
granches to their Bodies, and poſſeſs the Power 
F Flight. To which we may likewiſe add 
hat remarkable Analogy which there is be- 
een ſome Kinds of Birds and the Animals 
nentioned in the preceding Chapter, which lay 
emſelves up, or fleep, during the Winter. 
The Birds which have this Kind of Reſt, 
nd are loſt to us, during the Winter Seaſon, 
re Swallows, Martens, Swifts, Cuckows, 
jobtingales, and ſome others; and. as the 
bring Seaſon is more or leſs temperate, ſo does 
influence the waking of theſe Bird from the 
tate of Reſt, as it does alſo all Animals that 
eep in Winter, The Cuckow and Nightingale 
ommonly begin to ſing about the firſt Week 
April, and the Swallows, Martens, and 
ute, appear about that Time: Nor is Na- 
re leſs bounteous to all its Off-ſpring, when ic 
buſes theſe Creatures from their Lethargy. 
he Vegetables, which the Winter Froſts re- 
enched of their Beauties, are enlivened, and 
{play their uſual Ornaments, and become an 
preeable Shelter and Habitation for thoſe Bird. 
hich are re- inſtated in Life. This Tempe- 
ture of Air equally puts the Juices of all the 
epers, whether Animals or Vegetables, into 
otion ; and if ſuch a Temperature of Air 
appens to reign for any Time before the natu- 
| Seaſon, it has the ſame Effect upon their 
odies, and rouſes them from their Lethargy. 
was remarkable, that in 1719, we mw — 
r 
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Froſt or Snow of any Continuance in Eng 
unleſs in the moſt Inland Parts. The Sofineld 
the Weather in January and February was fu 
as produced the Effect I mention, of wal 
theſe Birds before their Time. In Lincolnſtin 
and the adjacent Counties lying next the 80 
ſeveral Cuckows were ſeen and heard to ſing ij 
the firit 15 Days of February; ſome Hive 
| Bees (warmed about the ſame time; and Bay 
were flying about, as they do common) 
Summer Evenings; but a cold Eaſterly Win 
coming, ſoon afterward put them to Reſt a 
Theſe Birds, which ſleep in Winter, havid 
tain Periods of Time in the Summer, wh 
they are loſt to us. About the Middle of Ju 
Nightingales and Cuckows have ſiniſhed 
Song, and are ſeen no more til! the follow 
Spring. Indeed, as a Matter of Curioſity 
have known Nightingales kept in Cages for 20 
Years together; and if they have been ſet 
warm Places they have ſung at Chriſimas. Th 
is nowa Bird-Fancier, in Fetter-Lane, in Fl 
Street who is never without them, 
Birds differ from four-footed Beaſts in 
Manner of their Generation, and bringing f 
of their Young: In theſe the Female has only 
Cluſter of Eggs; but we always find 2 Ovan 
in every Female of the four-footed Race, 
Birds and Fouls the Egg is made fecund 
Male, before it is excluded from the yi 
the Female; and every Egg in the Body of 
Female has a Power of Growth, to a "cen 
| Magnitude, before it can be diſcharged frod 
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he Hen, even tho' ſhe has not been in Com 
'v with a Cock: For I have often ſeen Birds that 
avebeen kept in Cages lay Eggs in April, altho' 
have not ſo much as ſeen a Male of their 
wn kind; but theſe Eggs were not prolifick, 
tho' the Hen has ſet upon them above a 
onth. Among the Feather'd-Race, there 
the lame Poſſibility of Coupling between tuo 
f different Species, as there is between four- 
ted Beaſts of different Kinds, It is common 
pr Cock Pheaſants to tread the Hens of common 
oultry ; but whether their Eggs are prolifick, 
nd if they were, whether the Chickens were of 
different Make, 1 know not. 
The Covering or Clothing of Birds and 
owls muſt next be confidered. They have 
owing upon them Hair, Down, Feathers, and 
wills: The Hair is hardly to be diſtinguiſhed 
t upon the larger Sort; and I think Down is 
ly found upon what I call Fow!s; for Bzrds 
d Fouls are in many things different from one 
other, vix. Birds always carry their Meat 
their Young ; Fouls lead their young ones to 
eir Meat. All Fouls make their Neſts u 
e Ground; whereas on the other hand Birds 
ild for the moſt part in Trees, Hedges, &c. 
Every Fowl, whether of the Land or Water, 
s its Body cover'd with Down, either during 
certain Space after it's hatch'd, or during its 
ole Life. The Land Fouls, ſuch as common 
wltry, Partridges, Turkies, Pheaſants, and ſuch 
xe, only have this Dow? upon them till their 
Feathers 
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Feathers appear. The Water Forwls, ſuch 
Swans, Geeſe, Ducks, Widgeons, Teal, &e«} 
always a Coat of Down under or bene 
their Feathers. il wal 
The Feathers of Birds ought alſo to be en 
fully conſidered, how they vary in Make and 
lour, with reſpect to the different Parts of 5 
which they grow upon; and this Variety fee 
to proceed from the Difference of the Juice] 
the ſeveral Parts they cover. All young Bi 
are clothed in Feathers of very different 
lours from thoſe they are drefled with when 
grown; ſo that I ſuppoſe, in the firſt Stag 
a Bird's Life, the Juices have not the f 
Powers in any part of the Body, that they 


ſeſs in the ſecond or laſt Stage. And it is hk 
that the Hair and Wool of Quadrupedes char 
Colour as they grow older; for the fame Re i 
Feathers 1 ſuppoſe to have a kind of V - 
Life ; and I think it is not unlikely that Md 
come from Seeds: They are all of them Amen 
being renewed yearly; and therefore it is . 
wonder if Want of Nouriſhment, or over-a ea 
dant Heat of the Bird's Body, alter their Colour) 
which is no more than we meet with in clip” 
mon Plants, which often have the Colouiſ e 
their Leaves and Flowers changed as the NAH 
of the Soil directs. An Inſtance of this ot 


ſome Roots of the Double Blue Hepatica, t 
were ſent to Mr, Harriſon of Henly-1 
Thames, from Mr. Keys's Garden in Tothill-Fi 
Weſtminſter, whoſe Soil was fo different f 
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he Ground they were planted in at Henly, that 
hen they came to bloſſom there, they produced 
White Flowers, and therefore returned back to 
heir firſt Station, where they retook the Blue 
olour they had at firſt. And I have obſerved 
any other Flowers which have changed from 
he ſtronger Colours of Blue, Red, and Yellow, 
o a plain White, by altering the Soil. be; 
Every diſtinct Species of Birds has to it ſelf a 
ertain Manner of feathering ; yet it is pofſible 
> produce other Birds from them which ſhall 
Iiffer in the Colour of their Feathers, I believe 
very Kind of Bird may have had one of its Race 
ith White Feathers, which happens from the 
ant of Nouriſhment, or ſome il Quality refid- 
gin the Juices that feed them, gs was faid be- 
bre. I have heard that in King Charles the Hd's. 
ime there was a White Crow in St. James's 
Park. J have very often ſeen White Sparrows 3 
d ſome time finceIcaught one of thoſe Birds, 
ommonly called a Robin Red-Breaft, with 
Il the Feathers from the Throat downward of a 
lear bite, and every other Feather about him 
rydifterent from the common Feathers of thoſe 
rds. In 1718 I was at the taking of one of 
e Thruſh or Black Bird Kind, with White 
eathers: This Change of Feather, from a 
rong Colour to White, is frequent among 


4, WT -:4/ants and common Poultry ; and where this 
ly 08 PPcns, I find that the Coupling of one which 
N 


ol the natural Colour, with one of the ¶ bite 
c Sort, 
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Sort, is the Cauſe that in the Breed or Increaſe fam 
are Mottled, others M hite, and rarely anyoftly 
natural Colour, eſpecially (as I obſerve) if hy 
Cock was White. I think we may lay it don 
as a Maxim, that where-ever Whiteneſ is ſee 
in the Feathers of Fouls, Hair of Beaſts, and 
Leaves or Flowers of Plants, it proceeds: fton 
Weakneſs, or Want of Nouriſhment, in t 
Bodies they grow upon. * 


It is worthy our Obſervation, the Contrivang 
of Birds in the Building of their Nes; hoy 
every diſtinct Species hath a Method peculi 
to it ſelf in preparing its Lodging, not on 
to the Curioſity of its Frame, but the Ch]. 
of certain Materials of which it is compose 
And even its Situation is not leſs regarded 
them. The Form of a Marten s Neſt is we 
derful, as well if we conſider how every Part 
Clay or Mud is brought in little Particles to ma 
the Whole; as alſo the Poſition of thoſe Ni 
der Shelter of ſome Pent-houſe, or horizon 
Covering, to keep them from the Injuries of 
Weather. As to the Form of the Neff, ut 


like a Cup pointed at the Bottom, with a {aul-: 
Hole or Notch towards the Brim, pointing toe 

_ Eaſt, to go in at, and the Inſide is lined with Fa nd 
thers, to make it eaſy for their Setting. The Ma”: 
pye is likewiſe as careful to preſerve its Youlſ ele 
from the Injuries of the Weather and Bir e. 
Prey as the Marten; but Nature has gien 

a different Kindof Cunning ; his Ne is guagd , f 


on all Sides with Thorns, and lined: with = 
| : wid 
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which he ſmooths beyond the Gueſs of oy one 
that has not ſeen it. 
The Nefts of other Birds are every one as 
emarkable as theſe we have already mentioned. 
t is, I think, impoſſible any one can paſs by 
be Works of cheſe little Creatures without 
dmiring the Delicacy of their Compoſi- 
jon, and Beauty of their Contrivance; and 
articularly ſome of thoſe Bird Neſts which are 
o common in the Weft Indies, which are faſten- 
dto the Ends of tender Twigs, and hang upon 
trings of about half a Yard in Length. By 
his Means the Birds and their Eggs are tafe 
om deſtroying Vermin. - 
W 1: is obſervable that the Bills of ſeveral Kinds 
Birds are diſpoſed in ſuch Manner, that they 
n imitate an Human Voice; and their Memo- 
of ſuch Words or Tunes as have been often 
peated to them is not a little ſurpriſing; It is 
equent to find ſome Kinds of Parrots that wil 
k much, ſing Songs, and exprels every Sylla- 
e with ſuch Exacineſs, that many have have 
en deceived by their Voice. Jays, Starlings, 
[agptes, Bulfinches, and the Robin Red-Breaſt, 
often taught to pronounce Words diſtinctly: 
nd there is now at Chelſea, near the Ferry, a 
aven that ſpeaks ſeveral Words plainly. Among 
cle Birds which-I have mentioned for ſpeaking, 
e may farther - oþferve the Tones of their 
ices. The Raven has a Voice very deep and 
ard "ic, as a Baſs to the reſt; Parrots, Starlings, 
1 Magpies, come nearer the common Tone 
wh J 1 | ; of 
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of Mankind, as it were a Tenor to the forme 
The Bulfinch and Robin Regd-breaſt 'ſpealk 
a Treble Tone or Pipe. One would thi 
that the Mouths or Organs of Sound in d 
footed Beaſts were near enough reſemblingy 
Months of Men, to be made pronounce: 1. 
but hitherto we have not found any 2uyadriuhd 
that could be taught to ſpeak ; and when I a 
ſider this, Lam furpriſed to find Birds (whd 
Beaks are ſo very different from the Figure 
Frame of the Grgans of Speech in Mankit 
ſhou'd be taught to utter Words fo diſtin@hy 
| they do. As for the Speaking Dog, ſo much ui 
ed of, he utter'd ſeveral Words and Sounds 
they were not of himſelf, no more than an 
ftrument of Muſick could produce Variey 
Notes without the Help of an Artiſt to playa 
it. The Maſter of this Dog having ſet himiu 
convenient Poſture to get the full Managen 
of his Throat and Chaps, made him gre 
and moved his Chaps and Throat in that m 
ner with his Hands, that ſome Words were 
enough pronounced to be underſtood; 4 
conceive it is no difficult Matter to bring any 
to ſpeak ſome Words, if we make uſe of 
ſame Means: But Birds repeat Words diſtin 
without any Aſſiſtance of this kind. 
The Wings of Birds anſwer to the F oce- er 
Beaſts, ſo far as to make up the four Branch 
the Body; and in the Motion of Birds upon 
Ground, aſſiſt them to move forward wich 
ter Swiftneß, as well as ſerve them for Fl 
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he 2uills and larger Feathers of the Wings are 
emarkably different from thoſe on the Reſt of 
heir Body, and ſeem to bear the ſame Proporti- 
n with the other | Peathers, that Trees do to 
]ants of an under Race. The other remarka- 
ble Parts of Birds, wherein they differ from 
duadrupedes, are their Beaks or Bulls,” which 
re all of a Horny Subſtance, ſome long and 
dinted, as in the Kingfiſher, Woodcock," Snipe, 
cc. others ſharp and ſhort, as in e 

innets, and other Birds of piercing Note. 
others again have clubbed Billl, as the Bulfineh, 
c. ſome hooked Bills, as Hawks, Oui, Parrots, 
hich give them a hollow Voice; and in moſt 
ater Fowl flat Bills ſeem to prevail, as in the . 
pan, Gooſe, Duck, &c. As the Beaks of them 

e various, ſo do their Notes or Voices all dif- 
rjuſt in the ſame manner that Qua dif- 
r in the Tones of their Voices, by having their 
ouths or Organs of Sound of various Makes. 
The Legs of Birds are all of them covered 
ith Scales; and as to the Number of Claws, I 
ink they are generally the ſame, viz. 3 on each 
ot, with a Heel: The Oftrich indeed has but 2 ; 
t theſe are all pointed with Claus, the which, 
well as the Scales, are of different Make and 
dlour, as the Fowls or Birds they relate to are 
fferent in the other Particulars of their Bo- 
s. But we may take notice likewiſe, that 
ature was not unmindful of the Uſes of theſe 
ſts, when they were firſt framed. To the Birds 
Prey ſhe has given Talons, for the better ta- 
| N King 
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king and managing of their Food: And to fu 
Birds as are inclinable to _ ſhe has be 
no leſs benevolent and careful in the Frame 0 
their Claus; ſo likewiſe the — both of d. 7 
Waters and the Land, are not unprovided 
ſuch Means, as only her own Wiſdom cal 
cContrive the Model of, for their en 

Walking. 

The Tail Feathers of Birds are diſpoſed yn 
portionably to each Kind, to aſſiſt in their n 
ſpective Flights, chiefly by helping them'ton 
from the Ground, and ſerve u Rudden to gua 
their Bodies in the Air. 

The Movement of Birds upon the Gre 
is of two Kinds. Crows, Larks, Mater 
tails, and all the Fowls both of Land and W 
ter, ſet one Leg before the other: Sp 


Goldfinches, and the greateſt Part of the Bi th 
Kind, jump from Place to Place. All the Men 
that have fallen under my Obſervation an: 
Water; but there are ſome four-footed © nd 
that never drink, as the Hare, Coney, and fi oe 
others. It is reported that the Camel wille ee. 
vel three Weeks without drinking. 
The Food of Birds is of various Kinds, | oc! 
preying upon Birds, others upon Carrion, oi 1 
upon Fiſb; but the greateſt Part upon Mo 
Grain, and Inſects. The Eagle, and bo 
the Hawk Kind, with admirable Artifice uns, 
their Prey: And Ravens, as if their Smet | 
was the chief of their Senſes, will follow, 'S 1 
Io 


rion many Miles: 0 the Stork, Heron, 
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all the Vater Fouls, are indued with no leſs Sa- 
gacity and Contrivance in catching of Fiſb, 
which is their proper Food. Sparrows, and 
other Birds of the lower Claſs, flock together 
in Corn-Fields and Gardens, where the Corn, 
or other Grain or Fruit is fit for their eating: 
Others are no leſs vigilant and watchful to de- 
ſtroy Caterpillers, and ſuch like Inſects, where 
hey are in any Plenty. From hence we may 
eaſonably conjecture, that the Cauſe of Birds 
pafling from one Country to another, is to 
ect with their proper Food. For in the ſame 
limate or Country it is impoſſible: to find a 
ontinued Store of TInſefts- or Grain, all 
Year, for them to feed upon. 13 
The Birds of Paſſage are the Woodcock, 
Vail, Wind-thruſh, Fieldfare, Stork, and ſome 
thers ; tho' the Seaſon of their paſſing is diffe- 
nt, The Woodcock, Redwing, and Fieldfare, 
ake theſe Parts their Refuge in the Winter, 
nd are rarely found here after the Froſt is 
ver; tho' I have been informed there have 


ridge; and I was once Eye- witneſs of a Brace of 
eſe Birds taken in their Ne/t-about the Middle 
May: But I ſuppoſe the Old ones had been 
ounded, and could not change their Station. 
bout the Time theſe Birds commonly leave 
s, the Quailts preſent themſelves; and about 
e ſame Time in Holland, and ſome other Pla- 
s in Europe, the Storks return to their Ves. 
pon this Subject of * Paſſing of the Stor 4 
3 


en Nets of young Woodecocks taken about Tun- . | 
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I have lately received the following curious L 
ter, which agrees perfectly with what I obſer 
ved of that Bird when I was in Holland. 4 


'$-I R, ALS] v4 
Eing lately in Holland, I enquired as mu 
Da could of the People, concerning 
ming and Departure of thoſe Storks, 

I there ſaw in ſuch great Numbers i The Ach 
the People (eſpecially at Harlem) gave mega 
this : That the Storks having bred, and the Van 
Aying about with them, at the End of Seprennba 
or thereabouts, as the Heat of the Summer mal 
or leſi continues, theſe Storks gather togetber| 
the Peoples Opinion, almoſt to a Bird) aboutt 
great Piece of Marſby Ground, there called Hl 
lem Meer. Being all aſſembled, they rm 
there ſeveral Days, chattering and '/napyn 
with their Bills, till tbe laſt Birds are come 
them in this Place of their Rendezvous. © Mfi 
this they make no more Noiſe ; but in a little i 
they all riſe ſlowly together, ſoaring up in a g 
Flock and Body, making in the Air as they 
up ſeveral Rounds and Circles,till by Degrem 
great Fleck of Birds, which at its firſt ROM 
moft darkens the Air, goes gradually hight" 
higher, till at laſt they appear to be in 4 1 
but a Point, and ſo diſappear till the next Sym 


they wifit them again. I am, Ge. 7 


The Eggs of Birds are s remarkably dif 
rent from one another as the Birds thenleive 
| * 


WorKksSogf NATURE. 119 

d ſeem to keep a juſt Proportion with the 
b;rds or Fowls that laid them. Their Spots 
nd Variegations of ſeveral Colouts are as wor- 
y our Remark, as the Feathering of their 
other Fowls. The Number of Eggs laid by 
ach Kind is for the moſt part conſtant: Birds 
ſpecially ſeldom exceed 5 or 6 in Number, 
nleſs it be the Tom Tit and Wren, which ſome- 
mes lay about 12 a- piece; but Fawls common- 
exceed that Number. It is remarkable, that 
we take away the Eggs of Fowls, they will 
ill continue to lay to the Number of 30 or 40 
725 ; ſo that they ſeem to have a diſcretional 
ower of ſtopping, when they have laid as ma- 
y as they can ſet upon; or if they ſhould hap- 
n to be ſpoiled by any Accident, they have 
natural Freedom, whereby they can renew 

nd make good their loſt Clutch of Eggs. Spar- 
„s, and other Birds which are familiar about 
ouſes, will ſometimes breed 3 Times in, a 
fear; and Pigeons, if they are well fed, will 
ed 8 or g Times in a Year. The Time of 
etting is about 3 Weeks for Birds and common 
Poultry ; but Turkeys, Pheaſants, and ſome o- 
ers do not hatch under a Month. It is poſ- 
ble to hatch Eggs of all Kinds, without the 
len ſetting upon them. I have myſelf expe- 
enced the Hatching of Chickens, by an artifi- 
al Heat, agreeable to that of the Hen's Body, 
Thus have I remarked what is moſt obſerv- 

ble in the feathered Tribe; and that I may 
roceed gradually from theſe Creatures which 
I 4 ' have 


Have the Power of Flight, to the Race of g 
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drupedes, or four-footed Beaſts, I am obligy 
to take Notice of the Batt or Flufter-mouſe, 1 
Flying Squirrels, which ſeem to be the nat 
Paſſage between Birds and Beaſts. + 
Of the Batt or Flutter-mouſe J have ſeen 
Kinds, viz. the common Sort, frequent in Ex 
land; one Sort about a 4th Part bigger thu 
the common, with Ears twiſted like I 
Horns, about an Inch and 4 in Meaſure ; and; 
zd Kind brought to us from the We/t-Ina: 
whoſe Body is as large as a Rat, and the Wi 
being extended, meaſure from Point to Poi 
above 2 Feet. In theſe Creatures there is i 
remarkable Difference that I can remembe 
but the Size of their Parts. 
Theſe Animals partake of the four-foot 
Kinds in the Make of the Head, which ag 
perfectly with thoſe of the Mouſe or Rat Kind 
the Shape of the Trunk of their Bodies lik 
wiſe is much the fame, and are both cavent 
with Hair. Theſe Animals are alſo Vivi 
rous, bringing forth their young ones exad 
formed (like Quadrupedes)and giving them ſuc 
They pariake of the Bird Kind in havi 
only 2 Legs, beſide the Hooks at the Point 
their Wings; they have alſo the Power of F 
ing, and ſleep like Swallows in the Wine 
J have found many of theſe in old Walls, ti 
have been quite void of Motion, and pteſſi 
together ſo cloſe, that they hardly preſene 
their natural Figure; and yet theſe, as I w 
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— 3 
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nlormed, having been, wage 2a Fire, revi- 
ech and flew about the „The Note 
Yr 2 of theſe Animals is between the Chi 

ng of Birds and the Cry of four-footed 5005 
heſe Creatures bave not long Tails like Vue. 
ru edes. | 

1 have not yet met with a Flying Squirril | 
perfect enough to take a good Figure from; 
ho' there is one in the Muſeum of the Royal 
Society, which may fatisfy us that there is ſuch 
in Animal, and ſhew us that it has not on 
he neceſſary Parts for Flight, but partakes 
uch of the Quadrupede, as may now lead us 
o the Conte plation of four-fogted Beaſts. .. 


xplanation 17 the Plates K A 2 
VII. and VIII. a 


PLATE X 


Fig. I. The Head and Legs f a Linnet'; | 
the I/. ſhewing the Manner of its Bill or Organs, 
lefigned by Nature for the Utterance.of the moſt 
prercing Note: The 2d ſbeus the Manner of 116 
17 and Claws diſpoſed for Perching. 

g. II. The Head and Legs of the Bullfinch) 
55 Beak 5s clubbed, diſpoſed for the Utterance 
F more hollow Notes. 
Fig. III. The Head and Legs of a Hawk, 
wherein aue may obſerve how Nature has di iſpoſed 
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ing voberein it relates to the Bird-Kind, 
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p L A T E Xl. 3 „ 
. I. Te Head aJ Legs of the. „ 
or King s-fiſher, which Parr are Tas 
poſed for Cli mbing and Catching its Food, 


chiefly conſi/ts of Inſects i * the Bark of Th 
Earth worms. "i. 


Fig. I. The Head and 3 0% the 1 V 
cock, »wwha/e Bill 7x5 cn 4 ; earchingdlh 
bis Food in the Ground, ſucb at Ea "i 1 


Fig. 1 5 e Head and La of a. a 
which may 22 us an Idea of ach 
Parts in mol AM Water-Fowl. 

N. B The Plate were draum al 
Dand-idhe s Cabinet in Moorfields. =: 


PLATE XU. 


Fig. I. and II. The Bird of Pella 7 
Views ; taken from the Royal Society, 

Fig. III. A Bird of Paradiſe rome Argh 
drawn from Dr. Ru wi Go? net att 
dam, 


A 


'F 
* 


LA ts ain 
Fig. I. The Back of the contmon Batt 1 
Sin, it bas to . | 
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rig. II. The Fore-part | of tbe ſame; Batt 
„ Mr. Dandridge's Cabinet. _. 
QUADRUPEDES, or ſuch ANIMALS of the 
Viviparous Race, as have Four Legs or 
Branches to their Bodies. . 
HE Tribe of Animals with 4 Feet are 
for the moſt part clothed wich Hair; 
t ſome ſew only have a Scaly Covering, or 
e are clothed in Spines. The general Heads 
hall range them under are, the Talon: footed, 
e Claw-footed, the Hoof-footed, and the double 
wf or Cloven<footed : And again, thoſe of the 
orned Race I diſtinguiſh by the Characters of 
e Perennial horned, and the Annual borned 


: | | 
: I 
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The largeft of the foor-footed Race is the 
*pbant, and I think there is none ſinaller than 
e Moyſe. The Method of Motion in all this 
ibe is horizontal, and to a few only is given 
e extraordinary Power oſ Climbing, by 
leans of their ſharp Talons, or by the Frame 


be 


er may be helpful to them for their Convey- 
ce. The Walking of theſe Creatures is per- 
med by moving the Off-/zg before and Near- 


lotion with the two . contrary Legs; but in 
ir Running, they lift up at once their two 
3 Fore- 


Worxs of NATURE. 123 


Texture of their Fore-feer, with which they 
n lay hold of the Branches of Trees, or what- 


g behind at one Time, and following that 
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Pore-Legs, and in the next Motion follow ther 
with their Hind Legs; ſo that the latter ſycess 
the former in every Point of Ground, andi 
every Motion forwards of their Body. By thi 
Method of Motion a good Hor/e will go 
Miles in length in about 7 Minutes, which 
believe is as much as any of the Race of Quad 
pedes can do; but is not to compare with what 
is reported of the Flight of ſome Birds. If 
believe the Accounts given us of the Carr 
Pigeon, which we are told will fly 20 Milesi 
15 Minutes, and may eafily be tried; at tha 
rate ſuch a Bird flies 8o Miles an Hour, which 
in a natural Day, 1. e. 24 Hours, would amount 
to 1920 Miles; which continued Flight, di. 
ring that Length of Time, I believe is in the C. 
pacity of a Bird to perform; conſidering the 
Paſſage of ſome Birds, which when they leave u 
may extend to 2000 Miles, if they go into 
Tartary, or ſome Part of Africa; for do 10 
find that they are ever obſerved in Eurjv 
when they have left this Country. And Fan 
of Opinion, that few Birds can fly much lon- 
ger than 24 Hours without reſting, or at moſt 
2 Days without eating: But we are ſure that 
Animals of the four-footed Kind cannot even 
maintain the Height of their Swiftneſs a quartet 
of an Hour : So that it appears, Birds have afar 
greater Share of continued Velocity, than Qui 
drupedes; which is accounted for from ths 
Lightneſs of their Bodies. 


Ther 
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There are 5 ſorts of Hair obſervable in the 
bathing of  Qyadrupedes, vi. the ſhort 
air upon the Hides of Horſes, Aſſes, and 
ne; the long Hair in the Manes and Tatls 
if Horſes; the Wool of Sheep ; the Briſtles of 


/ the i 


andi 
y th 


Wo gs; and the Hairs in the Beards of Cats, 
aner, &c. Theſe have every one of them a 


Lind of Vegetative Growth, and are renewed 
yearly, unleſs the Creature they grow upon is 
liſtempered. I ſuppoſe them to be of the Nature 
ff Bulbous-rooted Plants, which when the 
eaves of them decay, a new-framed Roof 
from the ſame Plant ſupplies their Loſs with 
freſh Leaves the next Seaſon. In the Hedgehog 


What 


thc Spines or Thorns which cover its Body are 

> ClM-ro/igous to the Hairs upon the Sin of other 
the udrupedes; but I ſuppoſe may remain for ma- 
eulen Years, whereas the others are Annual; and 
likewiſe I imagine the Quills of the Porcupine 

not fill the place of Hairs in other Beaſts, tho, 
rojeWthey are of a much harder Subſtance ; and all 
theſe Coverings, as they proceed from the Bodies 


of different Quadrupedes, commonly vary in 
xt Wthcir Colours but are never ſo beautiful as the 
hat WY feathers of Birds. Among Beaſts we never 
en obſerve any Hairs of a Scarlet Colour, nor is 
ter WY Be or Green natural to them, and even 72/low 
far W's very ſparingly given to this Tribe; while, 
v4. Non the other hand, Birds are adorned with Fea- 
b ers of all Colours. Their Note, and Beauty 
of Plumage, attract the Ear, and cauſe in the 
Eye the greateſt Admiration ; but when we 
| conſider 
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conſider them farther, they are but Tori 
compariſon of Quadrupedes, which, tho 
are not thus gaily attired, are much more ſe 
viceable to Mankind, and make amends fi 
Expence of keeping them. 

The Lyon, Panther, Tyger, Leopard 1 
Cats of all Kinds, have ſharp Talons, ſfomewh 
reſembling thoſe in the Bagk and Hawk Kin 
and for the better preſerving them from weari 
or blunting their Points, Nature has provid 
Caſes for them in the reſpective Paus of the 
Creatures. What they call the Claus. n 
are Dogs of all Kinds, whoſe Claws are of 
Subſtance ſomewhat like the former, but a 
not guarded, Hoofs of Horſes, Aſſes, and My 
are fingle, and are not of ſo hard a Subſtance 
the former. The double-boofed or cloven-fant 
Tribe have their Feet caſed with Subſtances 
a Horny Nature; of which Claſs is the Wil 
Boar, Stag, Fellow-Deer, Sheep, Goat, ut 
Kine. In one Kind indeed of the Hog-Raot 
which I have obſerved at the late Earl of Sta 
ford's, the Hoofs are not cloven or divided; b 
it is remarkable, that if a Sow of that Breedj 
coupled with a Boar of the cloven-footed Kind 
ſome of the Pigs will be  cloven- footed, + 
others fngle-hoofed. 

Of the Horned Race, the Buck is one of tho 
Creatures which ſheds his Horns every Year, a 
is but 4 Months renewing them again, which! 
a kind of Vegetation equal to the quickeſt grow 


ing Plans. The Stag and ſome other ſorts of De 
are 
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Ton ubject to ſhedding and renewing their Horns 
o' thvally, like the former; and in the larger Kinds 
ſometimes of that Extent, that in a direct 
ethey meaſure from Tip to Tip above a Yard. 
hey are ſo ſolid and hard when they are fully 
:@&cd, and of fo large a Size, that it cauſes 
imiration, how the Animal is ſupplied with 
ices ſufficient to extend them to. ſuch a Width 
o ſhort a Time. It is remarkable in the 
:r-Kind, that the Females have no Horns; 
ich I ſuppoſe is common with thoſe Creatures, 
hoſe Males ſhed their Horns every Year. 
The next kind of Horned Ani mal is the Gazella, 
Antelope, whoſe Horns are erect, and twiſting 
ke a Screw ; theſe are not branched, nor do f 
id they ever ſhed, After theſe the Goat has 
s Horns twiſted, and the Points bending to-— 
ads his Back, but not both of them alike. The 
xtis the Sheep, whoſe Horns, like the former, 
e twiſted, and regularly curled. It is obſerva- 
e, that the Horns of theſe laſt Kinds are al- 
ys larger in the Males than in the Females; 
ut it is otherwiſe among Kine, whoſe Horns 
e ſmooth, and of large Extent; in theſe the 
emales have Horns much larger and longer than 
ane Males, unleſs they have been caſtrated ; in 
ch Oxen I have meaſured a Yard between 
e extream Points of the Horns. 
The Food of four-footed Beaſts is either Fle/þ 
Foul, Herb, Grain, or Fiſh, Such as feed 
ou" Fl:/b are Beaſt of Prey, and of the moſt 
wage Kind, as Lyons, Tygers, &c. whoſe Ta- 
, lons 
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lons are chiefly deſigned for Catching and Te 
ing their Prey to Pieces. The Ozter and Res 
feed chiefly upon Fiſh, which their Amphiji 
Nature and Structure of Parts enables them 


catch. The Hog Kind eat indifferent) MW. 
Fleſh, Fiſh, Fowl, Roots, Fruits, Herbs fl... 
Grain. The Deer Kind, Sheep, Goats, A. U 
Horſes, and ſuch generally as are of the Hu th 


Race, feed upon Graſs, Hay, or Corn. At 
it may be remarked, that ſuch as uſe the la 
kind of Diet are the tameſt, and moſt famil 
with Mankind; but ſuch as feed on raw 5 
are of great Ferocity, unleſs familiarized v 
they are very young, and kept low in the 
Diet. . bogs : iy; X 
The Qgdrupedes of Uſe and Service to Mu 
kind are the Elephant, Camel, Horſe, Kinedf; 
Sorts, Sheep, Dogs, Cats, and ſome others. Whg 
Elephants are naturally placed, they are Men 
great Uſe after they are tamed, in tra 
ſporting great Burdens, and carrying M 
to Battle, where their Conduct and Strength 
of extraordinary Service, if we may believethd 
Authors who have mentioned them. We ha 
now one of therk in London, who is ſo obſervu 
of the Orders of his Keeper, that we may reaſo 
ably place him amongſt the moſt tameable ¶ rav 
the four-footed Animals; and even allow hit 
a Share of natural Senſe, at leaſt equal, if nc 
ſuperior, to any of his Race. He is 28 Monti 
old, near 15 Hands high, and his Tusks (H t. 
rather Horns) are but beginning to appear, hey 
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bud in the upper Jaw, which gives me Occaſion 
to ſuppoſe them rather Horns than Teeth; and 
conſidering what vaſt Numbers of them are an- 
nually brought into Europe, I am almoſt per- 
faded they ſhed like the Horns of Deer. It is 
remarkable in this Creature, that the Joints of 
bis bind Legs are diſpofed for Kneeling, as well 
is thoſe in the fore Legs, which is contrary to 
other Animals. His Method of Drinking is 
by drawing his Trunk fall of Liquor, and ſquirt- 
ng it down his Throat, But we may ſee a. 
lrge Deſcription of one of theſe Creatures of a 
geater Age, and in more perfect State, with 
the Anatomy of him, in the Phil. Tranſ. No 
326, and 327, by Dr. Blair, F. R. 8S. 

The Camel and Dromedary are Beaſts of Bur- 
den, and very ſwift ; and it is reported of them, 
hat they will live many Days wighout Water, 
re en in the hotteſt Climates. Some Creatures 
ndeed I know will live without any Water at 
ll, as the Hare and Coney, which I have kept 
bore 3 Years, and they have never had any. 

There are many Kinds of Horſes remarkably 
ſtinguiſhed for their different Uſes. In Nor- 
lamptonſbire, and ſome of the Midland Coun. 
alor ls, are ſuch as are fit for the Coach, and 
le « Iawing of other Carriages. In Flanders, Den- 
| rar, and ſome of the Northern Nations, we 
if nd lewiſe find Horſes of Draught, differing in 
onticir Frame and Turn of Body, and varying 
their Degree of Strength, as the Countries 
ey were bred up in differ from one. another. 

K In 


130 A Philoſophical Account of the 


In Yorkſhire, and ſome Places in Wal. 
are bred the beſt Horſes for the Saddle. The 
firſt State of their Life being among the Moun. 
tains, enables them to endure hard La. 
bour. Befides theſe, the Spaniſh Horſes are 
counted the moſt famous for the Parade; and 
the Turkiſh and Barb Kinds for Beauty, are 
reckoned to exceed moſt Horſes in the World. 
Next to theſe, the Kine Race is accounted the 
moſt uſeful. In many Parts of England, Ox 
are of great Service in Ploughing, drawing df 
Carriages, and for many other Works in Hus 
bandry ; beſides the Service of their Fleſh, if: 
ter they are worn out by Labour, and the er 
cellent Uſes of their Hides and 7. albw, and even 
their Horns fort making neceſſary Utenſils; whik 
the C:ws afford us Mili, Cheeſe, and Butter, no 
only ſufficient for our own Uſe, but even tt 
ſopply the Neighbouring Countries. Nor at 
S/ rp lefs uſeful to Mankind, their Annual Pr 
duce of // col ſerving to employ as many Per 
le as their Fleſb can maintain in ſome Place 
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of England. Their Milk is likewiſe made ul 50 
of, and turns to good Account; to which pa 
might add the Setvice of their Shins, which: th. 
ford us Leather, Parchment, and Vellum. be 
Of the Dog Kind we have many differ - 
Sorts, ſuch as Grey-Hounds; Blood-Hounds, Beg |, 
gles, and others, for Hunting and taking ( * 
Game: And again, our Spaniels, either fe and 
Land or Water, Setting- Dogs, Pointers, & 0 


ſerve to find out Sport tor their Maſters 7 
5 | OM 
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„dme of them are even uſeful for Draught and 
ales, Carriage. In Holland and Flanders eſpecially, 
The they are commonly employed in the Harneſs, 
dun · ¶ for drawing ſmall Waggons and other Carriages. 
L. To theſe we may add ſuch other Kinds of Dogs 
acl is are uſed for the Guard of Houſes, among 
which the Engli/þ Bull-Dog is the higheſt in 
Eſteem, for his exceeding Fierceneſs and Cou- 
rage, 
The Voice of all theſe Creatures is as various 
as the Structure of their Mouths and Throats. 
We may diſcover each Kind of them by their 
Note or Tone, as well as diſtinguiſh one Bird 
from another by the Difference of their Song. 
The Parts which relate to this Kind of Speech 
among them, are like ſo many Inſtruments of 
Muſick producing different Kinds of Tones. 
We might likewiſe mention how aptly all Kinds 
of Dogs are diſpoſed to receive Inſtruction, and 
how obſervant they are to the Word of Com- 
mand, 

The Apes and Monkeys of ſeveral Kinds are 
naturally diſpoſed to imitate the Actions of Men; 
but indeed the Figure and Diſpoſition of their 
Parts agree much more with thoſe in Mankind, 
than the Parts of any other Creature; and I 
believe ſome Sorts of them might be rendred 
uſeful, if convenient Care was taken to inſtruct 
them when young. One Sort indeed, which 
comes from the Eaſt Indies, is very vicious 
and I remember has more than once attempted 
to force a Servant of the Houſe where he was 
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kept: But I am informed that ſome of the lar: 
ger Kinds have been ſo well inſtructed, that I at 
they would perform many little Offices that i = 
their Maſter tired them to do, It is no dif. Ml 
ficult Matter to be ſatisfied how much theſe 
Creatures are capable of Inſtruction, fince there 
are ſo many of them daily brought to England. 
They are great Lovers of ſtrong Liquors, and 
frequently are inebriated with them. They 
love Tobacco, and ſmoke abundantly if they can 
get it. Nor is the Man-Tyger leſs guilty of theſe 
Vices when he has Opportunity : His lower 
Parts are like thoſe of a Monkey, but his Head 
is more likei that of the Hog, and is a Creature 
very ready to imitate the Actions of Men. The 
Females of theſe have Periodical Viſits, like Fe 
males of the Human Race. I conclude, that 
as the different Tone of Voices proceeds from 
the different Structures of the Organs of Sound 
in Animals, ſo the Difference of their Capaciy 
and Underſtanding proceeds from the vario 
Frames of thoſe Parts which furniſh the Brain 
with nouriſhing Juices, 

All Quadrupedes generate by coupling one with 
another; but are differently impowered by Na- 
ture to increaſe more or leſs their ſeveral Species. 
Some of the larger Kind, ſuch as the Elephant, 
Horſe, Kine, and Deer, ſeldom bring more 
than 1 or 2 at a time; whereas the ſmaller 
Kinds of Animals, and ſuch as are ſubject to be 
deſtroyed, increaſe more plentifully. The Hy 
Kind will ſometimes bring 17 or 18 young one 

| | al 
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ata Birth, and the Dog Race about 10 ; Cats 
and Rabits about 5 a- piece, Rats and Mice 
about 8 or 9 a-piece, Squirrels 3 or 4, Hares 2 
or 3, and Sheep ſometimes as many. And with 
regard to the Generation of theſe Creatures, the 
natural Time of coupling is in the Spring- 
Seaſon, ſomewhat later than Birds; but by 
means of forcing Diet, ſome of them may be 
brought to couple even in the Depth of Winter; 
tis by that Means that we have a young 
Lambs at almoſt every Seaſon of the Year; and 
ſme Creatures, as well in this as in the 
Bird Kind, couple and bring forth young ones 
70r 8 times a Year, as the Rabit for Exam- 
ple, and ſome others. We may alſo remark, 
that every Quadrupede has not the ſame Length 
of Time appointed for its Growth to its 
compleat State. The large Kinds, ſuch as 
Hirſes and Kine, are hardly full Grown in 3 
Years, Hares and Rabits about. 8 Months, 
which perhaps may depend, in great meaſure, 
upon the Length of Time they are reſpectively 
maintained in the Womb of their Dams; but 
every Kind of Bird grows to its full Bigneſs in 
: few Months; and ſome Kinds of Fowls are 
about a Year accompliſhnig their Growth; 
which Difference I ſuppoſe happens as the 
Difference of Time is appointed, more or 
leſs, for the Incubation and Hatching of 
their Eggs, ſome ſetting only 3 Weeks, and 
others a Month, before the young ones are ex- 
cluded, or can make their Way thro' their Egg- 

K 3 ſbells. 
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ſhells, And believe the Length of Life allotted 
for ſeveral Animals is Various, as the Time of 
their being included in the Bodies of their 
Dams is more or leſs. There are ſome of the 
larger Kind of Creatures which carry their young 
Ones many Months, as the Mare, Cow, and Blk 
pbant, as it is ſaid, longer than any other Creature; 
but Rabits do not go above one Month, and Cat 
two: And I believe, was it poſſible to know the 
Nature of all Creatures, we might find, ac- 
cording to their Proportion and different Habt 
of Body, a continual Progreſſion, with regard 
to their Stature, Growth and Length of Like 
For in Plants, which J have been more con- 
verſant with, I obſerve that Kind of Progreflion; E 
and it is to be remarked, that the ſeveral Sz: Wl 
which they ſpring from, have as different De- g. 
grees of Time appointed for their coming ups 
ſprouting in the Earth; and likewiſe ſuch as le cd 
longeſt under Ground without ſhooting, arc i vi 
commonly more laſting than thoſe which begin 
to ſhoot in a few Days; and we may obſerit 
ſomething of the ame) Kind in Inſecdts. The Dil 
tance of Time between the laying and the hatct- 
ing of the Eggs laid by ſome ſorts, is very different 
from what we obſerve in others; and the Time 
of Life in the Caterpillar of one Kind, is not 
the ſame that we obſerve in another, no more 
than the Number of Days is the ſame in all, for 
bringing the ſeveral Flies out of their Cry/aliſs. 
But it remains for me to fay ſomething more 
particular of the Generation of four-footed Ants 


mals, as it is the next relating, and in 85 
_ 
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Caſes is nearly agreeing with that of Mankind. 
Were we to conſider but the Generation of Fouls, 
Fiſh, and Plants, and even of ſome Creatures 
of the four-fooofed Tribe which are covered with 
Scales, it will appear that the Eggs of the Females 
xe abſolutely neceſſary for the Production of 
them; and I ſuppoſe that the fœcundating Li- 
quer or Duft of the Male is as neceſſary to make 
them prolific. In this Race of Animals every 
Female has its Ovaries, or Egg-Neſt, which, 
without the Intromiſion of the prolific Juice of 
the Male, remains ſterile or barrren ; It therefore 
zppears that the Male Liquor is neceſſary to im- 
pregnate the Eggs contained in thoſe Ovaries, 
either by ſome Ani malcules of it paſſing into the 
Eggs there contained; or elſe that the Animal- 
ales wound thoſe Eggs, and ſo occaſion them to 
grow over, and encloſe them in ſuch a manner, 
as the Bliſters upon Oaken Leaves ſwell and in- 
cloſe the little Inſects, whoſe Eggs are laid in the 
wounded Parts by their Originals : But this Caſe 
has admitted of vaſt Diſpute, either becauſe ſome 
of the Diſputants could not imagine how the 
Animalcula could get into the Ovaries; or elſe 
that ſome ſuppoſe theſe is not Paſſage ſufficient 
for the impregnated Egg to fall into the Matrix; 
but theſe I ſuppoſe form their Judgments on 
the State of thoſe Parts when the Animal is 
dead, which, in my Opinion, muſt then be 
very different from what they were when it was 
alive; for then zhe/e as well as all other Parts of the 
Body have a Power of contracting or dilating 
themſelves; and a Paſſage, which at one time 
K4 1s 


giving the Parts a different Action and Power 
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is hardly capable of admitting the Point of a Pia . 
may probably be dilated ſo much as to give room 
for the Excluſion of a full-grown Fætus; and cer. 
tainly it would be very unreaſonable to ſuppoſe n ſu 
theſe Parts are in the ſame Poſture during Coiti. 
on, that they are at another time; Naturethen 


of extending themſelves. I could ſay more om. 
this Head, if the Caſe had not already been & 
greatly perplexed; and I am loth to truſt tos far 
to my own Opinion, in an Affair of ſo much 
Difficulty. Iſhall therefore relate what has paſtby uf 
way of Letter concerning this Subject, between 
Dr. Geeffroy, of the Royal Academy, and Dr, 
Anary of Paris . a 
The former tells us, that ſuch as ſupport the 
Syflem of Eggs in all Creatures, ſuppoſe the little 
Animal to be included in the Egg; but this they 
cannot demonſtrate till Fœcundation: Alf 
they ſuppoſe the little Germs of Plants to be in- 
cloſed in the Seeds; but theſe Rudiments of the 
Plant in the Seeds cannot be diſcovered till after 
Impregnation, by the Farina iſſuing from the 
Male Parts. On the contrary, if we examine 


the Eggs of Animals before they have been ten- Ns 


dered fœcund by the Male, we cannot obſerve 
the leaſt Principle of the Animal. In the E rie 
which the Hens lay without a Cock, although Wn! 
they appear fair, and as large as the others, bis 
yet neyertheleis, we can only diſcern in them an Wei: 
empty Cicatricula, in which the little Body Wi 
is not reſiding. Thoſe who have had the Ma- Ned, 
nagement of Silſ-Worms may remark, that when Nco 
| a 
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unh has laid its Eggs without the Aſſiſtance 
the Male, thoſe Eggs are tranſparent, and 
oid of that little black Point which we diſcover 
n ſuch Eggs as are fœcundated, and is the Be- 
inning of the little Vorm or Caterpillar; it is 
herefore we are not to expect any good from 
hoſe tranſparent and barren Eggs. It happens 
pmetimes that we meet with theſe tranſparent 
gg among thoſe that are impregnated, even 
do they were all laid by the ſame Moth; which 
uſt proceed from ſome particular Cauſe in the 
wpling of the Male with the Female, 

We may likewiſe obſerve the ſame Thing in 
he Grains and Seeds of Plants; we often meet 
with Seeds that are without the Germ or Seed- 


| , and are conſequently barren ; and theſe 
ide e found even in the Middle of the faireſt 
hey Writs. If we obſerve likewiſe the Seeds of any 


Plant at the firſt opening of the Flower, we 


nd them clear and tranſparent ; but if we ex- 
the mine them ſome Time after the Flower is de- 
feer zyed, that is to ſay, after their Fœcundation, 
the ole Seeds become Opague, by Means of a little 
une ody incloſed, which is properly the Germ or 
en- NPerd-bud. | 

re oy The Ovariſis ſuppoſe that theſe Germs were 
rginally in the Seeds, and that they are now 


only grown bigger than they were at firſt ; but 
bis is a bare Suppoſition; for ſince we cannot 
liſcover this Point by the beſt Microſcopes, either 
nEggs or Seeds, before they have been fœcunda- 
ed, and that it may be eaſily diſcovered after 
Coltion, it is more natural to believe that thoſe 
: Germs 
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Germs were not ſubſiſting in the Eggs or Seed 
before they were impregnated, but from the 
very Inſtant of their Fœcundation. To can, 
vince you of what I advance, conſider only what n 
happens in the Time of Fœcundation among en 
Animals. 

Among thoſe Fiſb which do not couple, the 
generative Liquor of the Male is only ſcattered 
upon the Eggs which have been laid by the F. 
male, while they flit in the Water, In other 
Animals, where Things cannot be obſerved in 
the ſame Manner, we know only that the L. er 
guor of the Male is conveyed into the Cavity offi": 
the Matrix, even as far as the Tubes, where it 
is often found in ſuch Animals as have been 0- 
pened a little while after Coition; and we may 
preſume that it even paſſes into the Ovarzes, and 
ſprinkles ſome of the Eggs of the Female. | 
appears then, that Impregnation proceeds from 
an Effuſion of the Male Liquor upon the E 
from whence we may naturally conclude, thut 
the Effect produced by this Liquor upon the 
Eggs, is chiefly to convey the little Germ of 
Animalcule, which is found in the Egg afier 
that time; and the rather, becauſe the Anina. 
cule may always be obſerved in that faxcunds: 
ting Liquor. 5 

And we have yet more reaſon to believe that 
theſe Animalcules, which abound in the Ma ©"! 


Liquor, are the Principles of Generation, d = 
the Beginning of Man, and other Animals, 1 1 


we find them always conſtant in the Liqui 
which are included in the Spermatic Veſſels d 
| | ove 
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ery Animal, varying according to their dif- 
rent Species; but we ſometimes find them 
ranting in thoſe Liguors, either through ex- 
reme Age, or when Diſtempers have rendred 
em barren. | 
The Syſtem of the Generation of Animals 


tered eing thus ſtated, we ſhall reaſon only upon 
F oſtant Facts; whereas the Ovariſts ſuppoſe 
other at the Rudiments of the Animal are always in 
d ine Egg, altho' they cannot ſee them, and 
L. oreover, that there is a fœcundating Spirit in 


Generative Liquor of the Male; but theſe 
we uncertain Suppofitions ; for according to 
them, this Seminal Spirit muſt be exceeding 
Subtile and Volatile : And nevertheleſs, among 
the Aquatic Animals, this Spirit, however Vo- 
latile it be, ſome ſay, it is neither enervated nor 
ditipated by the Waters with which this Liquor 
mixes itſelf ; but this is altogether impoſſible. 
hat Wome have been of Opinion, that the greateſt Part 
of Fiſþ do not couple, but the Females caſt 
heir Eggs or Spaten, and the Males which fol- 
low them ſcatter their Milt over the Eggs. 
Now before the Waters have extended this Li- 
(wr over all the Spawn, it mult neceſſarily hap- 
pen that the Fœcundating Spirit is diſſipated. 
The Difficulty of Impregnation is ſtill more 
conſiderable in Oyſters and other Shel/-Fiſh, 
which are faſtened to Rocks, or the Bottom of 
the Sea, without having little or any Motion. 
The Milt of the Males is carried backwards and 
forwards at the Will of the Waters, and at laſt 
by Chance is brought to the Eggs of the Fe- 


males, 
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males, and renders them fœcund. What yp 
then become of this Seminal Spirit, when it is ti 
ſed about from Place to Place? If Generatig 
was brought about by ſuch Means, it woul 
ſurely have Time enough to exhale, and thy 
the Eggs of Oyfters, and other ſuch-like S 
Fiſh, could not be impregnated by it. 
But we ſhall avoid theſe two Suppoſitions i 
our Syſtem, and endeavour to produce ma 
ſolid Arguments for the Generation of Animal 
than the Ovariſts have done. And firſt, let i 
examine if the Generation of Plants, does nd 
carry along with it ſome Analogy to thati 
Animals. | | 
Till the Fhwer begins to fade, we cannd 
perceive any Body or Germ of a Plant in d 
Embryos of the Seeds, or Seminal Veſſels; ut 
can we diſcern any Change in thoſe Embryos i 
the Duſt of the Stamina is fallen. 
This Duſt of the Stamina is neceſſary for Fe 
cundation; for in all Plants where theſe . 
mina appear, if we cut them off before they 
n, the Fruits will not come to Maturity; 
if they ſhould happen to ripen, they are with 
out Germs, and are conſequently barren. 
The Neceſſity of this Duſt of the Stamind 
for the Growth of the Seeds, for the bringing 
them to Maturity, and for making them prez 
nant, is confirmed by the Obſervations of all 
Botaniſts upon the Palm or Date-Tree. 


This Sort of Plant bears its Stamina upon i 
different Tree from that which bears the Fruit; 


0 
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that one is ſtiled Male, and the other Female. 
capbraſtus, Proſper Alpinus, and all the Bo- 
ms agree, that if a Female Tree has not a 
ale in its Neighbourhood, it does not bring 
th Fruit, or if it bears any, they rarely come 
Maturity; they are ill taſted, and without 
zrnels, and conſequently without Germs. But 
bring this Fruit to Perfection, and make it 
tto eat, Care is always taken either to plant a 
ae Palm-Tree in the Neighbourhood, or to 
Wt Branches off the Male Palm-Tree, garniſhed 
ith Stamina, and tie them to the Branches of 
be Female Palm-Tree, and then it produces 
nod Fruit. This Obſervation was confirmed 
> Monfieur Tournefort in 1697, by Hadgt 
Hapba Aga, a curious Botanift, Ambaſſador 
om Tripoli to the King of France. 
There is one Objection which may be made 
gainſt what we have mentioned concerning the 
am-Trees, Monfieur Tournefort tells us that 
e has ſeen a Female Plant of Hops produce 
d in the King's Garden, where there was 
ot any Male-Plant, But we may ſuppoſe that 
te Farina or Male Duſt was brought to the 
male Plant by the Wind from ſome other 
ace; as in the Caſe mentioned by Fouranus 
WF ortanus, Præceptor to Alphonſo King of Na- 
, who tells us, that in his Time there were 
vo Palm-Trees, one of them Male, cultivated 
t Brindes, and the other Female, growing in 
& Wood of Ottranto; that this laſt was ſeve- 
0 18! Years without bearing any Fruit, till at 
i Ws length, 
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length, having out-grown and raiſed its Hey 1 
above the other Trees of the Foreſt, it cou 

perceive, ſays an eminent Latin Poet, th 
Male Palm-Tree at Brindes, altho? they we 
ſeveral Leagues aſunder, for then it began if 
bear Fruit in abundance; and there is no Re 
ſon to doubt but it then begun to bear Fry 
becauſe it then received the Duft of the Stam 
na upon its Branches, which was conveyed} 
the Wind from the Male Palm, We may 
plain by this, ina natural Manner, that Fec 
dity, which ſo much embarraſſed the anti 
Phyſicians, and which they attributed to 
Sympathy, or Love among Trees, The Px 
tical Paſſage above-mentioned, being thus tran 
lated by my Friend Dr. Sewel, viz, Bodi 


A Female Palm for many Years bad flu Vee 

The Virgin-Glory of Ottranto's Wood: 

No vernal Bloom with Flow'rs her Branch 
dreſt; | 

No Cluſters ber unfruitful Boughs depreſ. 

Till diſtant far, in Brindes's fair Vale, lat! 

Aſpiring ſhe beheld the noble Male I (es 


Jo diſtant, yet the genial Pow'r ſhe feel. A 

Thro ev ry Vein the fertile Humour trilli; Hyp 

The pregnant Branches now their Bloſſon may 
yield, G F 

And cv'ry Bough with rip'ning Fruit ts f not. 

it th 

It may be objected, that I have no ſuffice It 
Proof, that every Grain of this Duft is a Por P 
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Hel), or Germ, ſince the Microſcope ſhews us 
coul each Grain is in the Form of a little Globe 
Egg. either ſmooth, or ſet with Points, 
\metimes bored thro? the Middle, or of ſome 
ber Form or Manner, I agree that it is diffi- 
t to diſtinguiſh in every one of theſe little 
eins of Du/t the Rudiment of a Plant, be- 

auſe it is wrapt {up in itſelf, and perhaps may 
e covered with a Membrane, or at leaſt cloth- 
| with ſome Refinous Matter; perhaps Time 
my diſcover fame way of unfolding the little 
erm, or freeing It of its Covering ; but allow- 
ig this to be only a bare Suppoſition, we may 
zee that it is not altogether unreaſonable, 
Ince it is not after the Intromiſion of theſe little 
Bodies into the Piſtillum or Uterus of the Flower, 
that we can perceive any Opacity in the Seminal 
V:ſels or Embryos of the Seeds, which in their 
Growth diſcovers to us that they are in effect the 
Germs of Plants. | 

In ſhort, what confirms this Hyporbejis, is its 
Uniformity with what we have diſcovered 
relating to the Generation of all living Bo- 
dies. 

After having eſtabliſh'd the Proofs of our 
Hypotheſis, Jam to anſwer the Objections which 
may be made againſt it. 

Firſt, It may be objected that an Iaſect can- 
not quit its Nature, as an Inſect, to take upon 
it that of a perfect Animal, 

It is an antient Error to make the Diſtinction 
of Perfect and Imperfect Animals. Our Eyes do 


not 


% 
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not diſcover the ſame Parts that are in ſome Ay; 
mals, in Worms, Butterflies, Flies, Bees, and othe 
Inſects; fo that ſome thought ſuch Parts 1 
wanting. We ſee them take their Birth in My 
 Dunghills, putrified Fleſh, and Rotten Herh 
which has made ſome believe that theſe li 
Bodies had no other Origin than a fortuitmy 
Aſſemblage of putrifying Parts of Matter. The 
have even believed that larger Animals, ſuch; 
Frogs, Wild Ducks, &c. had the like Begi 
ning, without reflecting that thoſe Animy 
were conſtantly the ſame in their Frame an 
Parts, which are always produced alike ; an 
that it is impoſſible that Chance could produc 
an Arrangement of Parts always uniform an 
conſtant. We are obliged to the learned Red 
for having firſt ſet this Matter to rights, by giving 
us Proof that the Generation of In/efs come 
from Males and Females, agreeableto the Syſtemdl 
Eggs, as it isamongallother. Animals. Many lean 
ed Phyſicians, and particularly Swammerden, 
have begun the Anatomy of Inſefis; and me 
are obliged to that great Man for having ſhem 
us that thoſe little Animals had Parts agreeabk 
to ours, or at leaſt did the ſame Functions; but 
as that Work was left unfiniſhed, Du Verney ba 
takenitup, and continues it with great Accuracy 
and Judgment, tracing thoſe little Creature: 
from the Beginning to the End; and far from 
repreſenting Inſects as Imperfet? Animals, be 
diſcovers ſo much Art and Contrivance in theit 
Structure, that they ſeem to be even more pe- 
ect than the moſt conſiderable Animals. In 


Cater- 
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Caterpillars, and ſuch Worms as change into 
Butterflies, and in ſuch Reptiles as take Wing, 
it is ſurpriſing ta, obſerve the Changes which 
happen throughout the interior Structure of 
their little Bodies. An infinite Number of 
Parts, which are folded up, explain and open 
hemſelves at the End of a certain Time ; ſome 
xcome ablolutely uſeleſs, dry up, and fall off ; 
nd others are alter d beyond our Knowledge. 
Nothing can be more admirable than the Tra- 
ing of all theſe Changes. A Frog is a Fiſb 
in its Beginning, named Tadpole ; it has a great 
Head, the Mouth of a Fiſb, the Fins and Tail 
Ike Fiſbes; it reſpires by the Gill, which are 
ungs peculiar to Fiſhes : Some time afterward its 
Tal and Fins drop off, and its Feet appear, which 
re as well adapted to Walking as Swimming; 
he Fore-Part of its Head, or rather its Mas#, 
falls off, with its Gills; in the mean while, the 
Lungs, which reſemble thoſe in Terreſtrial Ani- 
nals, unfold and dilate themſelves, and become 
xpanded and very viſible, from almoſt inviſible 
Parts that they were before. May not we look 
upon this as an extraordinary Perfection, and 
tyen more than Man himſelf can boaſt of, that 
Gift of Power in taſting Life ſucceſſively in 

liferent States and in different Elements? 
TheſeConfiderations may undeceive thoſe who 
ae prejudiced in their Opinions, that a Crea- 
ture in the Rank of Inſects cannot become a 
erfeft Animal, eſpecially if they reflect, that for 
4 he moſt part the W of Worms or _ 
ars 
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lars is only a State of Paſlage to bring them tos 
nother Form; ſo that thoſe Worms which ir 
commonly ingendered in putrified Fleſh, chang 
into Flies; likewiſe ſeveral great Worms, whit 
remain ſome time under Ground, change int 
Beetles; Silk-Worms, and Caterpillars, becom 
Moths and Butterflies ; and I think the Ear 
Worm is the only Species which does not ſuffer; 
Metamorphoſis. | 

This being premiſed, we may regard thi 
Form of the Vorm or Animalcule in the Ger 
rative Liquor of Animals, as an Inſtance 
the Certainty of future Metamorphoſis. 

It may be objected in the ſecond Place, that 
attribute an imaginary Inſtinct to the little Au 
mal or Animalcule, to make it riſe into its Ce 
I confeſs the Difficulty of explaining ſo great 
Myſtery as that of Generation, without meeting 

; a thouſand Obſtructions and Queſtions, whit 

cannot be reſolved without great Pains and Trc 

ble; but when an Effect is ſo evident that 

0 meets with no formal Oppoſition, it does 10 

1 ſeem reaſonable to conteſt it: Such is the Diff 

3 culty in Diſpute. Inſtinct in this Place is nc 

| the Queſtion; for I have not attributed it to tht 

little Auimal as a Means whereby it is conveyet 
| | into its Cell, I know too well, that in Phy 
|; fical Diſputes we muſt make uſe of Mechanic 


Laws, and I ſhall endeavour to give ſuch as , bee 
moſt probable. _ thi 

The prodigious Multitude of Animalculi ceſ 
ſwimming in this Liquor, which diſpoſes it i an) 
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to overflow the Egg that is prepared to be im- 
pregnated, makes it almoſt impoſſible, that one 
of them at leaſt ſhould not reach the little 
Opening of the Cicatricula; and that from 
tis prodigious Multitude there is not above one 
which can find place; for the Cicatricula is not 
capable of containing any more; but if by 
chance it is big enough to admit of #20, we ſhall 
find two Fztus's ; under the fame Covering, or 
ele a monſtrous double Fœtus joined together 
by ſome Part of the Body. This is one Proof of 
the Authority of this Syſtem. 

Thirdly, It may be ſaid that we carry our 
Thoughts too far, in ſuppoſing theſe little Ani- 
nalcules to be the Principles or firſt Points from 
whence Mankind is derived, and that they may 
haye been appointed to ſwim in the Seminal 
Liquor for other Uſes; as for Example: They 
may be ſuppoſed to agitate that Liquor, and to 
falicitate the Exhalation of the Spirits, 

Beſides what I have already obſerved of thoſe 
who ſuppoſe a powerful Spirit in this Liquor, 
it ſeems much more natural to me to draw this 
Conſequence (i. e.) That the Animalcules which 
are found in ſuch vaſt Numbers floating in a Li- 
ſuor ſo neceſſary for Generation, are themſelves the 
immediate Cauſe of Generation, and not to be- 
lieve that they are only remote Inſtruments of it; 
becauſe we do not diſcover any nearer Cauſe. After 
this the Uſe which is aſſigned them is far from ne- 
ceſſary, and there is no Likelihood that there is 
any Probability in it; for every Thing that is Li- 
L 2 quid 
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guid has in itſelf a motive Power, without ha: 
ving Occaſion of ſuch feeble Afiſtance, as "7x 
which it might receive from Animals movin 
it; for is it reaſonable to ſuppoſe that 
were created in the- Seas, or Birds were 85 
to move in the Air, to prevent the Stagnation 
of thoſe Liguids ? The one is not more plaufi 
ble than the other. 

Fourthly, It is ſaid that Conception, by 
Means of the Animalcule, is diſagreeable to the 
Syſtem of the Unfolding of theVeſſels and Parts, 
But wherein is this Syſtem of Unfolding mor 
attacked in this Hypotheſis, than in the com- 
mon Sentiment of the Eggs? If we adthit that 
Adam had in himſelf all the Animalcules, as it 
were, incaſed one within the other ; do not allo 
the Ovariſis ſuppoſe in the ſame Manner, that 
all their Eggs were incloſed one in another, and 
contained in the Body of Eve? They cannot 
therefore make any Objections upon that Ac- 
count, ſince we may as eaſily oppoſe their Opi- 
nion of the Eggs. But to defend both theſe 
Opinions againſt thoſe who are too much em- 
barraſſed by the Syſtem of Unfolding of Parts, 

let them join with me, and conſider how Na- 
ture acts in her Courſe, and they will ſee how 
the Syſtem of the Unfolding of Parts is incum- 

| bred; but at the ſame Time muſt agree to the 
Truth of it. But let us now examine what 4 
Monfieur Dodart ſays upon the Fæcundity or I « 
creaſe of Plants, in his Memoirs, inſerted in I . 


thoſe of the Royal Academy of Sciences, _ the 
: ear 
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Year 1700. “ It is wonderful, (/ays be) that 
the Fæcundity or Increaſe of Plants has been 
* ſo little obſerved by the World, eſpecially 
« ſince they are ſo commonly expoſed to the 
Eyes of all People; not only the Natural 
* Increaſe of Plants of their own Accord, but 
„ alſo their Artificial. Increaſe, produced by 
„Cutting, or Amputation of their ſeveral 
« Parts.” This Artificial Increaſe he proves 
tobe no more than Natural; for, as be juſtly 
ſerves, © All the Art of a Gardener cannot 
© give to Plants what they had not in them- 
« ſelves ; his Skill only affiſts them to unfold 
and explain thoſe Parts which they were ori- 
« oinally poſſeſſed of. Here follows an Exam- 
ple of the Increaſe and Multiplication of a 
Free by the Seed only, which is the laſt Term 
and Object of all the Productions of a Tree. 

The Branches of the Elm, are ſo many 
Branches of Seeds or Grains extremely preſſed 
one againſt the other; and having taken an 
* Elm of 6 Inches Diameter, and 20 Feet 
* high in Stem, which was about #12 Years 
* old, I cut off a Branch of 8 Feet long; and 
neglecting the Seeds which had been ſhaken 
* off by the repeated Blows of the Axe, and 
© the Fall of the Branch, I yet found on it 
416,450 Seeds. | 

We may ſuppoſe that an Elm of 6 Inches 
Diameter muſt carry more than 10 Branches 
«8 Feet long; but ſuppoſe 10 only, then 


* theſe 10 Branches may reaſonably produce, 
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according to the above Account, 164, 500 
Seeds. All the Branches which are leſs than 
8 Feet long, taken together, make a Sur. 
face more than double the Surface of the 10 
Branches of 8 Feet; but ſuppoſing them on- 
ly double, becauſe perhaps theſe leſſer Bran. 
ches are not ſo prolific as the others, then all 
the Branchestogether produce 329,000 Sed. 
% An Elm may be ſuppoſed to live 100 
Years; and it is not reaſonable to ſuppoſe 
that the mean State of its Fertility ſhould 
be at the Age of 12 Years; we may then 
juſtly reckon, that in an indifferent bearing 
Year, it will produce 329,000, or may well 
enough ſuppoſe 330,000 Seeds, which are 
little enough, Again, we muſt multiply this 
330,000 by the 100 Years Life of the Eln, 
which makes 33, ooo, ooo of Seeds, which an 
Elm produces in its whole Life-time, taking 
every Thing at the loweſt Rate, and thek 
33,000,000 came all from one ſingle Szed. 
* But this is only the natural Production of 
the Tree, which hath not yet produced al 
that it contains, 

If the Tree had been headed, it would 
have ſprouted afreſh from the Trunk, and 
at leaſt produced as many Branches as it had 
before in its natural State; and theſe new 
Shoots would not require more than the 
Space of 6 Lines, or thereabouts, in Heighth 
of the Extremity of the headed Trunk to 
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« At whatever Place, or whatever Heighth 
« the Tree had been headed, it would have al- 
« way re-germinated with equal Vigour; which 
js conſtant, as appears by the Example of 
« Dwarf-Trees, which are continually kept 
cut almoſt down to the Ground, 

“From hence we learn, that all the Trunk 
of a Tree, from the Earth, to the firſt Ger- 
* minating of the collateral Branches, is filled 
„with Principles or little Embryo's of Bran- 
ches, which cannot poſſibly appear all at the 
* fame Time; we conceive them to be parted 
by little circular Rings of 6 Lines in Heighth, 
* each of which in particular is ready to pro- 
* duce Branches as ſoon as an Amputation is 
* made exactly above it. 

« All theſe inviſible Branches (altho' they 
* are hidden) are no leſs exiſting than thoſe 
* which appear to us; and if they were once 
* manifeſt, they would produce an equal Num- 
A ber of Seeds, which conſequently they muſt 
* already contain in little. 

Nov were we to follow the Example pro- 
* poſed, there is included in this Elm, as many 
* Times 33, ooo, ooo of Seeds as there are 
Spaces, that is to ſay, 15,840,000,000 of 
« Seeds ; and that this Tree contains actually 
* 1n itſelf wherewithal to multiply and re- 
produce ſuch a prodigious Quantity of Plants 
* as would — all intelligible Numbers.“ 

What will thoſe ſay to theſe Obſervations, 
who are afraid of over- burdening the Syſtem of 
L 4 un- 
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unfolding Parts? Will they not be forced to ac. 


knowledge, that their Ideas are too narrow for 
the infinite Foreſight of the Creator in the Pro. 
pagation of Living Beings ? But it is permitted 
at preſent, that our Reaſon even penetrates be. 
yond its own Power, where the Senſes haye 
carried us; and where they begin to abandon 
us, they will plainly difcover, that whatever 
their Senſes have ſhewn them, is nothing in 
Compariſon of that which may hereafter be 
found. out ; for if we only ſuppoſe that each 
Grain of a Tree contains in itſelf a 2d Tre, 
which again incloſes the ſame Number of Seeds; 
and that we can never diſcover a Grain which 
contains more Trees, nor a Tree which contains 
more or fewer Seeds than the preceding Tree; 
then conſequently there is a Geometrical Pro- 
gteſſion of Growth, whoſe 1ſt Term is one; 
the 2d 15,840,000,000 ; the 3d the Square of 
15, 840, ooo, ooo; the Ath its Cube; and ſo on, 
ad inſinitum; ſo that our Reaſon and Imagins- 
tion would in ſome Sort be loſt, and ſwallowel 
up in the immenſe Calculation. 

This prodigious Chain of Numbers ſtrikes 
Terror in the Spirits of thoſe who are not uſed 
to puſh their Meditations to any great Length; 
but thoſe who are uſed to the Study of Phylic 
and Mathematics, know very well that they 
cannot go far without meeting ſome Kind of 
Infinity, as if the Author of Nature had been 
careful that his principal Character ſhould te- 
ſide in every Thing. i 
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)ac- Ml then we agree with the Syſtem of unfolding 


for ef Parts in Plants, which I think there is no 
Pro-Mkcaſon to doubt of, we may as eaſily admit the 
Itted ame in Animals, and it will be ſo much the 
be. nore demonſtrable, as this Syſtem is the moſt 
have imple of all others; for if it be acknowledged, 
don chat God created all Things at one Inſtant, we need 
ever ¶ not torment ourſelves to find out how Organized 
in Dadier may form themſelves, which is no more 
be tan the unfolding and explaining of their Parts 


one after another; whereas, on the contrary, it 
will always be found as difficult to explain their 
Fortuitous- Formation, as it will be to demonſtrate 
that Gold, Silver, Copper, Steel, and Enamel, 
being put into a Crucible, the Parts of each 
Matter would diſpoſe themſelves in ſo regular a 
ro- Man ner, as to form a Clock or Watch. 
e; Fifthly, It is objected, that the Animalcule 
of Wl which begins to diſcover it ſelf in the Egg, after 
2n, Conception, is not a Worm. To this 1 anſwer, 
u- that if we could open the Cicatricula of the E 
ed immediately after Conception, (that is to ſay, 
as ſoon as the Worm is entred into that Part) we 
es might diſcover that little Animal yet under the 
xd Form of a Worm; but as it begins to grow 
1; bigger almoſt as ſoon as it receives a new Nou- 
ic Wl riſhment in the Egg, and as new Parts begin at 
che fame time to unfold themſelves in it, it is 
not ſtrange to find it then alter from the Form 
n WW of a Vorm; and we may obſerve the different 
- WH Þtates of its Paſſage from that Form, to that of 
dhe Animal which is to be produced. 
f With 
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With regard to the Obſervations of the Fan 
whether it be formed in the Ovaria, or in 
ther Parts of the Matrix a very little while afte 
Conception, thoſe Obſervations do not deſtro 
my Hypotheſis: All that can be faid is, that 
the little Animalcules, which are the Principle has: 
of Mankind, loſe the Figure of Worms a lib vit 
after they are entred the Eggs, and begin to take 
upon them the human Form: And as to the Ob. 
ſervation of our learned Critic, that Nature give 
the moſt perfect Animals a longer Time of Ripe. 
ning, or coming to their laſt State, altho it i 
not a General Rule, yet nevertheleſs it happen Jon 

to be true enough in Mankind. | 

Among the Obſervations of the Fætus in- 
ſerted in the French Tranſactions for 1701, M 
Dedart has given us One of the moſt remarkable, 
of an Embryo of 21 Days zit was then but 7 Lines 
in Length, and it was difficult to diſtinguiſh its 
Parts; the Head and the Trunk of the Body only Wl 1 
could be diſcerned ; the Thighs and Arms weilt 
not yet unfolded ; and the Head was one 3d of Wl yi 
the whole Length, Can we then fay that this 
Embryo had the perfect Figure of Mankind, or 
was entirely formed ? and was it not in this Statc 
more like toa Worm, which it was originally, 
than to the Form of a Man? For we may ſuppoſe 
that the Head of the little Vorm was become 
the Head of the Fætus, and that the reſt of the 
Body had been hidden in that Part, which 
made the Tail of the ſame Worm: But herel 
may ſay that the Worm is not yet perfectly . 
che 
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he Form of Mankind (to ſpeak like our Au- 
thor) at the End of 9 Months, when he ſhould 

"me into the World; for we may ſay that he 
z not in his perfect State till he is 2 1 Years old, 
which is about the Time when an human Body 
has acquired all its Proportions ; which agrees 
with the Account of our Critic, who will not be 
furprized, that a Worm may be changed into a 
felt Man in fo long a Space of Time. 

S:xthly, In the next Place ſome attack the Sy/- 
1m of Plants, and object that the Diſpoſition of 
certain Piſtils, which lengthen themſelves be- 
yond the Apices, cannot therefore admit of or 
receive the prolific Duft. | 

agree that ſome Piſtils are much longer 
than the Apices, and have their Orrfices a good 
Diſtance beyond them ; but this only happens 
in reverſed Flowers, ſuch as the Crown Imperial, 
Ke. where this Situation of the Piſtillum fa- 
ly BY ours Faxcundation ; for in ſuch Flowers the 
r D cannot fall from the Capſules of the Apices, 
without falling upon the Piſtils, which, in 
ſome Subjects, are garniſhed with little Hairs, 
the better to retain the prolific Duſt ; beſides, 
moſt of them are indued with Glutinous ar YVi/ſ- 
cous Matter. In the Tulip, and ſome other 
Flowers, the Piſtillum does not begin to raiſe it- 
klf above the Apices, till they are full ripe, and 
have ſcattered their Duff, . 

I agree that it is not ſufficient to prove only 
that the prolific Duſt of the Apices may fall u- 
pon the Piſtils of the Flowers ; we muſt con- 


duct 
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duct it even into the very Cells of the Seeds: 
And I own that it is very difficult to compre 
hend how this Duſt can get there; but because 
we find a Difficulty in any thing, are we there 
fore to conclude it is impoſſible ? and eſpe. 
cially when we may obſerve ſo much Prep: 
ration as we ſee in Plants, towards the perfect. 
ing of the prolific Du/? in the Apices; as all 
how it is ſcattered when it is full ripe, a 
a certain time, when the Piſtils are ready to u. 
ceive it: May we not remark as much Diff. 
culty in the Generation of Animals? When we 
find that the Entrance of the Infundibulum, o 
Vagina, of the Matrix in Birds is very diſtant 
from the Ovaries, one can hardly imagine hoy 
the Eggs, when they detatch themſelves from 
the Ovaries, ſeek out the Overtures of the J. 
gina, although there is no doubt but they do, 
So all the Garniture of Flowers may perſwade us 
of the Neceſſity of the prolific Duſt for impreg- 
nating the Seeds; and the Proofs which I have 
already given may convince us of it, A 


few Obſervations, which Time may produce, y 
will ſet this Matter in a clearer Light. c 

Seventhly, I am told that the Bloſſoms of an 4 
Abricot-Tree, which were robbed of the Apice: a 
by Vermin, produced good Fruit. But ate 1 
they aſſured that all the Apices were intirely ea- 10 
ten, or whether they were deſtroyed before they b 
had ſcattered away ſome of their Duft ? 05 

E:ghthly, We are not to ſuppoſe that the ls 


Wind 
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Mind can be an Intermitter in this Kind of Fe- 
"MWandation. = , 9 STAN BOS Ning: ! 
But is it more difficult to ſuppoſe that the Air 
an Intermitter in the Fœcundation of Plants, 
han to make the Element of Water an Inter- 
ter in the Propagation of Fiſh, and chiefly of 
ers and other Animals, which lie immoves 
at the Bottom of the Sea? F 
Ninthly, Some add, that if the little Grains 
f the prolific Duſt were ſo many Plants, they 
would produce as many Plants as there were 
Grains falling upon the Earth. And why then 
don't they raiſe the fame Difficulty in the Li- 


4 ur deſigned for the Propagation of Animals? 
mer, in ſhort, if the little Animal or Ani malcula 
7% bes not meet with a convenient Nouriſhment | 
oe n the Earth or Water to make it grow, and 
enn only find what is neceſſary for its Support 

1 the Egg of the Female; neither can the little 
— Germ of the Plant meet with a proper Nouriſh- 


ment in the Earth to unfold its Parts, but on- 
ly finds it in the Embryo of the Seed. | 


if my Reader will examine impartially the 
u Veral Opinions upon the Generation of Plants 
„ind Animals, and weigh well the Proofs of one 
-R and the other, and obſerve the Difficulties 
* which are to be met with in all theſe Hypotheſes, 
a doubt not but he will agree with ours, as it is 


the moſt general, and has leſs Suppoſitions than 
" the others; and after all, I defire him to ob- 
due that I lay this down only as an Hypothefis, 

IT ff be 


188 A Philoſophical Account of the 


in which appears more Probability of Tt 
than any I have yet ſeen upon this Subject 

There are two Things yet remarkable i 
Generation after the Eggs are impregnated, | 
ſome Animals the Eggs are excluded from th 
Body of the Females, to be afterwards incubate 
and ſet upon, till the Creature is ſo far perfetedy 
to break its way thro the Shell, as in the Cab 
of Birds and Fools, which are therefore calle 
Oviparous: But the Caſe of Qyadrupeds i 
different; the Fætus is not excluded from the 
Bodies, till it has taken that Form or Figur 


which it maintains to the End of its Life?! 1 
Such Animals are termed Yiviparous. Om 
might make yet ſeveral remarkable Diſtine. der. 
tions among thoſe created Bodies which aten 
Oviparous, The Eggs of Birds batch at one if 
into Bodies properly formed, agreeing with t in 
Figures of their own Race. The Spaum oi att 
Eggs of Frogs have ſeveral different Change the 


before they gain their compleat Figure. T N. 
Eggs of Butterflies and Moths hatch at firit an 
into Caterpillars, and from this Shape change Ml in 
into a Chryſalis, and from that again into the Wl M 
Fly. The Seed or Eggs of Plants hatch at Ml 1: 
once into a Plant; tho", indeed, we may ob- be 
ſerve in ſome of them a conſiderable Difference Ml ar 
between the Seed-leaves, and thoſe which they Ml 6 
are adorned with when they ſhoot out their t 
Stalks and Branches: The Ear-leaves, of Ml N 
thoſe next the Root, as I have already hinted, 

doing the ſame Office to the Virgin ro 4 
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Trout be Breaſts or Dugs of the Mother Animals 
et Mio their Young, z. e. to furniſh them with their 
6ſt Nouriſhment, and ſupport them till they 
Jaa find a ſuitable Food in the Earth: And 
this is ſo certain, that if we take away the 
Far- leaves of a Plant, ſoon after it has made 
its firſt Shoot from the Seed, the Plant will 
de in a ſhort Time. The Eggs or Spawn of 
Fi hatch and become Piſb at once; but in 
ſme of this Race (I am told) the Eggs or 
Haren are not impregnated till after they are 
acluded from the Bodies of the Females. 

It is obſerved by ſome great Men, that the 
Animalcules in the Seminal Liquor will live ſe- 
reral Days after the Death of their Male Pa- 
rent; and even ſome have gone ſo far, as to 
:firm, that theſe Animalcules will remain alive 
in the Matrix of the Female 2 or 3 Months 
after the Liquor has been lodged there, altho 
they had not the Advantage of the proper 
he BY Maus or Egg-neſt to afford them any Help; 
rt BY and then conclude, that thoſe Parts may be 
impregnated by ſuch Animalcules 2 or 3 
Months after Copulation, which (as they fay) 
is the Reaſon that ſome Females are longer 
between the Time of Coupling with the Male, 
and bringing forth their Young, than others; 
ſo that, according to their Syſtem, ſome of 
the human Race may bring forth 11 or 12 
Months after they have been with a Male. 

To confirm the Syſtem of Generation by the 
Animalcules in the Mak Liquor, we _ ob- 

| erve, 
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ſerve, that in ſuch Animals as are not yet ar 
rived at their higheſt Perfection, the Male Li 
guor in them is wanting of Animalcules, I 
we examine the Te/ticles of ſmall Chicken, o 
any young Bird or Foul, ſoon after hatching, 
or any Animal newly brought into the World, 
the Male Liquor has not any Animalcules in 
it, no more than can be found in the $e 
minal Veſſels of an extreme old Man, or 
any Creature that has been worn by Di 
ſtempers; but we never fail to find them in 
vaſt Numbers in ſuch Bodies as are full 
grown, and in a vigorous State of Health. But 
J ſhall conclude this Account of Generation, 
with obſerving only, that the Egg of the Fr. 
male, before Impregnation, ſeems to poſſeſs a 
Degree of Growth or Life, ſomewhat like that 
in Minerals; when the ſame Egg is impreg- 
nated, it then poſſeſſes a Kind of Vegetative 
Growth ; and takes uponit the Animal Life and 
Growth as ſoon as it quickens, at which Time 
it only begins to enjoy the Power of Senſa- 
710N. 

We come now to obſerve ſuch of the four- 
footed Race as are Amphibious, or live as well 
upon the Land as in the Waters: Such is the 
Hippopotamus, or River-Horſe, which is found 
about the River Nile, which Creature is as big 
as a large Bull, There is now one of them 
well preſerved at the Phyſic Garden at Lo- 
den. After this the Otter and Beaver may be 


obſerved, as Animals which inhabit Pools, 
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Ponds; ond Waaeshac Wa how Pry 
z chiefly upon Fiſb. And next theſe the Sea 
xr Sea-Calf may well enough be placed, as it 
nuch more relates to Quadfußedes than the 
Kind: It 18 Vir iviparcus, and thinly cloth- 

| with Hair, and likewiſe. ſuck les its Young ; 

but its Tail and F e Feet declare it to in- 


f ſuch four-legged 88 as are — | 
mal, and Nr. e ac as Frogs, 
Lads, &c. b. -e ad 0 


* 


Mangtieg of the Plates alu to Gp IX. 


PLATE NV. R 


Fig. I, The Head and Leg of a Cat, eli | 
rth the "Diſpoſ ton of thoſe Parts in E 2 
x | 
Fig. II. The, Head and Legs f 4 Mouſe, 
bewing the Difference between 2 Claw-footed 
nd the Talon-footed Beaſts ; as aiſo the Diſ- 
tion of the Foints' fo belp them i in their Mo, 
ion. 7 
Fig. III. The Head and Legs 4 Horſe, in * 
hich we may obſerve the Strength and Man- 


r 7 Its Fainting, and the whole Hoofs f © 
1 32 . . 


1 1 
* | 1 8 . 2a n 
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Horny Subſtance, diſpoſed as well for iti u 
fence as for hard Labour. 2185; 


PLATE XV. 


Fig. I. The Man-Tiger ; from Africa. 

Fig. II. A Monkey of an extraordingy 
Kind; from Mr. Randal's Collection, in Chan- 
nel- Row, Weſtminſter. ih 

Fig. III. The Head and Legs of à Spaniel, 
being a Continuation of the Claw-footed King, 


FLATE TY 


Fig. I. The Head and Legs of a Hog, bein 
one of thoſe Cloven-footed Animals, withur 
Horns. | Ef 

Fig. II. The Head and Legs of a Buck, # 
a Cloven-footed Animal, of the Annual Homed 
Race. E 1 SY 

Fig. III. The Head and Legs of à Stag, 
the largeſt Kind of the Cloven-footed Amnuil 
Horned Race. Þ 


PLATE xv} 


Fig. I. The Elephant, brought from Fot . 
St. George in the Eaſt-Indies, whoſe Tusks ot Wi .. 
not yet cut or budded. As the Tusks of hi A 
Creature always grow in the Upper-Jaw, 1 N 
ſuppoſe them rather Horns than Teeth. " 


| Fig. II 
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Fig. II. The Head and Legs off a Goat, or 
one of that Race with irregular twiſted' Horns, 
which are Perennial. . 1 . ! 
Fig. III. The Head and Legs of a Sheep, 
leing one of the Race which produces curled or 
twiſted Horns. me WO. | 
Fig. IV. The Head and Legs of a Bull, 
ſerving as an Example of the ſmootbh Horned 
Tribe, whoſe Horns are Perennial. 
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Of Frogs, Toads, and ſuch Creatures as are 
partly Animal, and partly Inſectal. 


HESE Creatures are in ſome Reſpects 
like the Animals treated of in the pre- 
ceding Pages, and in other Things are analo- 
guus to Inſects: They agree with the former 
in the Number of their Leg, and the Me- 
tod of their Coupling; only that in theſe 
the Males and Female are joined for 3 Days, 
and the Quadrupedes already mentioned, are 
not ſo long in that Act. Their fleſhy Parts are 
ke thoſe in Animals of the four-footed Kind; 
but the many different Changes they have 
between the Spawn and the perfect Frog, is 
s remarkable as thoſe in the Inſef Race. 
Again, the Frogs ſleep, or are laid up in the 
Winter, as are the longer-lived Inſe&s : And 
their different Degrees of Life, within and 
without the Waters, make them ſomewhat 
| M 2 analcgous 
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analogous to Gnats, which live their firlt gg 
of Life in the Waters, and the Remainder -g 
their Time in another Element. 
The Difference between Frogs and Jad 
in England is very remarkable, tho' ſome il 
hardly allow any, which I ſuppoſe proceed 
from their Want of Obſervation, They vil 
have it, that Toads are no more than 
Frogs, or that all Frogs, which have black Backs 
are thoſe which we ought to call Toads; but 
I hope to ſet them right in the following Ac- 
counts of both. OTE. <> 
The Skin of our Engliſh Frogs is ſmgath, 
their Motion nimble and agile: One Soft hu 
the Skin on the Back of a dark Colour, and 
the other is yellow, marked with Specks hen 
and there. The Skin of the Toad is row 
and knotted, and its Motion is heavy, dul, 
and crawling. The hind Feet of the Frog u 
webbed like thoſe of a Gooſe; and Fro 
Spawn are as large as Peaſe, and is bropgbt 
forth in a Lump. The Feet of the T aad are 
not webbed, and its Spawn is ſmall, and chain- 
[ ed together. Toads will live in damp ſhady 
' | Places, without ever entring the Waters; but 
| Frogs cannot live out of Water. The Voice 
{ of the Toad is much coarſer than that of the 
[ Frog, and its Method of Life in many Things 
| different. A Toad will live a long while in 
| the Air-Pump, after the Air is exhauſted ; but 
a Frog will die in lefs than half the Time. 
We have Inſtances of Toads that have been 
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ſound in ſmall Cavities in the Middle of large 
Blocks of hard Stone. And I'was once Eye- 
witneſs of a Toad which was ſawed out of the 
Center or Heart of the Trunk of a large Oak; 
but I have never yet heard of any Frog that 
was thus incloſed. Tt is reported, that an an- 
gry Toad will piſs a Sort of venomous Liquor, 
which is injurious to any living Creature it 
touches, but eſpecially to Mankind. I had 


once one of them, which ſpouted ſome of this 


Liquor in my Eye, but I received no Damage 
from it ; perhaps, becauſe I immediately waſh- 
« it with fair Water at a Pump; but we do 
not find that Frogs ever produce a Liquor of 
this Kind. It is common in France, and is 
now introduced among us, to eat the hinder 
Legs of Frogs as a great Dainty ; but I have 
not yet heard of any that have been bold 
enough among the Europeans to feed upon 
Touads, unleſs ſome Mountebanks, who have 
done it to ſhew the Excellency of their 
Antidotes. I have often heard, that the Peo- * 
ple of China ſell Toads in the Markets, of 
a very large Size, and hold them to be great 
Dainties; but I ſappoſe they are rather Frogs 
than Toads, and have only been thought to be 
of the latter Kind, for Want of Knowledge 
enough of the material Differences which we 
find in one and the other. Upon the Alps 
there is a Kind of Toad about four Times 
larger than our Engliſh Toad. And T have feen 
in the. Cabinets.of Mr. Seba, and Dr. RuyſÞ 
2.00 2 M3 of 
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of Amſterdam, many Kinds of them well 
ſerved, and great Variety of Frogs with 
Tails, curled Ears, and their Backs marked 
with various Figures. In the fir/# of theſe Cx 


binets there is a remarkable Set of Frogs; 


which, from the Form of the common Fry, 
differ in the Frame of their Parts gradual, 
till the laſt is of the Figure of a Fiſb. I ſhall 
now account for their Generation, and of their 
gradual Alterations from the Spaun, till they 
become perfect Frogs, as it was obſerved: by 
that accurate Anatomiſt, Dr. Douglas, F. Rs. 
to whom I am likewiſe obliged for the follow 
ing Relation, | 


Of the curious Structure and Conſtitution of th 


Genital Parts in a Female Frog, 7ull of Eggs. 


Of all the conſtituent Parts of this Animal, 
there are none more artfully contrived, not ſo 
curiouſly framed, as thoſe that ſerve for pro- 
pagating the Species in both Sexes, but eſpeci- 
ally in the Female; and from the great Ana- 
logy and Likeneſs that is between theſe, and 
thoſe in Nomen, we may draw a moſt con- 
vincing Argument to ſtrengthen and inforce 
their Opinion, who maintain the Syſtem of 
the Eggs. 9230) 

2 Ovaria, 2 Oviductuss, and 2 Uterns', 


are the Parts to be deſcribed. | >"! 
The Ovaria are two large weficular. Bag), 
formed of a thick glandulous Membrane, with 


a Cavily 


{ 
G 
1 
( 
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a Cavity within very apparent, if you diſtend 
them with Wind. 

Each Ovarium is placed about the Middle 
of the Abdomen, laterally on each Side the 
Hine, being faſtened by Blood-YVeſſels and fibrous 
Connexions to the Mzſentery, bn the upper 
Part of each Kidney. 

Their Bigneſs varies according to the Nog 
ber and Magnitude of the Eggs they contain; 
for jult after they have dropt off, they look 
flaccid, being contracted into a narrow Com- 
paſs, feel ſoft and ſlimy, and appear of a yel- 
lowiſh Colour, having a Number of little black 8 
Specks or Points here. and there intermixed ; 
but when the Eggs are come to their Maturity 
and full Ripeneſs, they are very large, and look 
of a black Colour ſpotted with white, very 
much diſtending the Belly. TR 

The Tubes or Ovidu&s are two long Chan- 
nels or Pipes, lying on the Sides of the Belly, 
between the Zungs and the Uteri. In their 
natural Situation they are rolled. p and fa- 
ſtened together by a Membrane, as by a Me- 
fentery, making ſeveral anfractuous Gyri, or 
winding Circumvolutions, not unlike the {mall 
Guts in little Birds. | 

Theſe, as well as the Ovaria, differ in 
Bigneſs and Colour, according to the Seaſons 
of the Year, and different Times of Geſta- 
tion; for juſt after all the Ovula are paſſed, 
they are ſlender, and very ſmall, of a yellow- 
iſh Colour: However, if they be thrown into 
M4 the 
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the Water, they ſwell and become ſe 
bigger: But Juſt before the Ovula are looſened, 
they are as big as a Gooſe-qurll,- of a whitiſh 
Colour; and if they are then thrown into M 
ter, they will, in the Space of one Night, (well 
fix times bigger, and in a little time after th 
will diſſolve into a kind of Mucilage or Jelly, 
The Inſide of theſe Tubes are covered with x 
thick, flimy, glutinous Matter, which beſmean 
the Ovula in their Paſſage, and afterwards ſerves 
for a Nidus, if not for Nouri ſhment alſo, tothe 
little Animals or Tadpoles, all whoſe 'perfe; 
Lineaments are wrapped up and contained in 
theſe Ovula, as it were in Miniature; ſo that 
when all that ropy, wifced Gluten, ſepatatel 
there by the Glands, is rubbed off, they mul 
needs leſſen in their Bulk. 

The Beginning of each Tube is upon the 
Septum Tranſver ſum, juſt under the Lobes ofthe 
Lungs near the Heart; it opens by a pretty large 
Oriſice, and its Subſtance, for about half an 
Inch, is membraneous, with ſome Striæ or Kid: 
ges, appearing upon it. 

The Uterus is made up of a very abiq and 
tranſparent Membrane, being divided into 2 
diſtinct Cavities by a Septum, and each of them 
opens by a particular Oriſice into the Nectun 
Inteſtinum, | which paſſing over this Bag, bru- 
ces it down, and makes it * dulge out on each 


Side. 


When the Ovula are come to their fall M. 
r they are detached from the Ovarium, 


and 
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1d being looſened, they fall into the Cavity of 
he Abdomen, where they float about for ſome 
ime, till by the Motion of the Sterum and ab- 
jominal Muſcles, being much' affiſted by the 
onſtant and long Compreſſion of the Male Frog, 
which, according to the Obſervation of the 
rious Swammerdam, rides upon the Back of 
he Female 40 Days, cloſely embracing, and 
ping round its Body with His Fore-legs un- 
der Hers, joining His Claus upon the Sternum) 
being received into Her gaping Oriſice, the ſame 
Motion does forward its Progteſſion to the Ure- 
ut; and it is not improbable, but the Tube it- 
elf may have ſomething of a Vermicular Moti- 
bn, which may be of uſe in propelling the ſame. 
After they, have been ſome time in the Uzeras, 
they are diſcharged, fatis temporibus per 
Annum, the Mala being ready, at that very In- 
ſlant, to beſprinkle them with his Semen, in 
order to impregnate and render them fruitful. 
We find' in the common Female Frog, that 
the Ovaries ſpread themſelves almoſt over her 
whole Back, and even reach within a very little 
of the Head; which I believe is common to all 
the Freg kind, altho' they do not always produce 
their Young after the ſame Manner. The cu- 
nous Surinam Frog, which Madam Mariana 
of Amſterdam has publiſhed in her Hiſtory of 
Surinam Inſects, brings its young ones perfectly 
famed into the World, after they are hatched 
In certain Cells, within the Sin of the Back, 
dir Hans Slogan has one of theſe Creatures in his 
Cabinet ; 


4 
I 
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1 
ö 
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J have obſerved this Frog in 3 different Stats 
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Cabinet; and we may find more of the ſame int 
Collections of Mr. Vincent at Harlem, Dr. Nun 
and Mr. Seba of Amſterdam, and at the Phyiy 
Garden in that City, in which Cabinets of Rur 


1ſt, the Pores of the Back Skin were all tlokd 
excepting 3 or 4, which began to be folg 
open by the Eggs lodged in Cells below then 
The 2d had all the Pores in the Skin of the 
Back ſo much opened, that I could plainly di 
cern the Points of the Eggs within them and 
the 3d had young ones in the Figure af the 
XXIId Plate. I chuſe rather to rank it with 
Frogs, as it is Web- footed, and an Inhabitant 
of the Waters, than place it with the f 
Race. | 
From what we have here ſaid, it appears that 
Frogs and Toads partake of many Qualities ob- 
fervable in Inſects, tho' not in every Reſped; 
but as they agree with them in ſome Particulars, 
I fhall next confider thoſe Inſectal Bodies 
which may be ſtiled irregular Injefs. 


b 


Explanation of the Figures relating to Chap. X 
PAL T EE EA; Avit 


In this Figure I. A the Parts of Generation man 
Engliſh Female-Frog are delineated, bring 
firſt taken out of the Body, and then expandii 

A: A: Ye Tuba Uterina or Qvidu& ſeparated fron 


I Connections, and drawn out to its full * 
| 1. 1ts 
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1. Its upper Orifice. 

2. Its Opening into the Uterus. 
z. Some of the Ovula flicking in its Cavity. 
4. Part of the membraneous Meſentery left 


5. The Circumwolutions and Windings of the 
ube. | 
mpty Ovarium. | | 


C. The e 
D. The Uterus diſtended with Eggs or Spawn 
ppearing of a blackiſh Colour at the Sides, but 

hiter in tbe Middle, N | 

E. The Inteftinum Rectum cut open, and 
urned back on the Sides of the Uteri. 

b. The ſmall Orifice or Opening, by which 
tle Ovula paſs from the Uterus, tempore par- 
tus, | 

7. The Spincter Ani, 

8. The Levator of the ſame. | 
ſpe; 9. The Veſica Urinaria divided and laid. 
culars, lac K. | | 


PLATE XX BK 


p. X II this Plate are repreſented, in 17 Figures, 
| arawn from the Life, the flow and gra- 
dual Epigeneſis Ranarum ; that is, all the 
remarkable Changes, and the. ſeveral Gra- 
inn dations that are obſerved in the Growth of 
being a Frog, from the Ovum, or Spawn, 70 4 

zndel. compleat and perfect Animal. 
fron No. 1. Exhibits an Ovum juſt ſpawned, and 
engl. Wi ten aut from the Heap, or as it appears when 
\ 1 


— — 
——ä—— — — 
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it drops from the Uterus in a Cluſter lufter, but 


round black Speck, or Punctum nigricdng; 


the Middle, which is the firſt: Rudiments 4 1 
Tadpole: The Outfide of this Spot is u 
tiſh Colour. 

No. 2. \Shewws the Ovum, after ie ber h. 
foe Days in Vater, farrounded with its 5 
or à viſcid, glewy Subſtance, commonly” tall 
Sperm Ranarum, or Frogs Spawn. 

No. 3. Here the black Speck has changedi 
Han Figure into an Oval One, being carod 
and ſmaller at one End than the other. | 
No. 4. In this, the Gyrinus, or little Ani 
mal, is grown bigger, and the Pellicula, 
thin Membrane, that contains the wiſtid"Suk 
ſtance, appears ragged and tore, as 7 Cu 
bung to it. 

No. 5. The glutinous Humour, that in 1 
precedi Hi was (mooth and even, appem 


in this to be hollow, ike a ſtoned Raiſin. 


No. 6. Shews the Gyrinus (which now bu 
put on the Shape of a Vermiculus, or lil 
Worm, called properly a Tadpole, and by or 
Country People a Bull-head) ſticking d iu 
Mouth to the glutinous, alimentary Subjftant. 
After the Vermiculus had- undergone this Change, 
T firſt obſerved it to move its Tail, and becont 
4 living Animal. 

No. 7. Here ue bave 9 the. hitth 
Tadpole detached and freed from the : wiſts 
Matter, that not only ſerved for its Nouriſh 


ment, bei 2 received in at its Mouth, fer i 
by 


9 


1 
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ad nothing analegeus to the Naſa Umbilicalia, 
4 convey it that way, bus ao far a Bed to lie 
u while , and tender: Here are lilewiſe ob- 
vable, 4 Head, Body and Tail, with two li. | 
tle on bee near its _ PB, 

No eprefents- our yrinus muc er, 
with a thicker Head and Body, and a 7 — 
1 Tail; and being touched, was able to move 
elf in the Water very nimble and quick, like a 
mall Eel; and from this. frequent whirling 
round in the W, ater, this little Creature i is named 
as above. | 

No. g. In this" Tadpole, you may es fone 
of the Windings and Circumvolutions of the Guts, 
tbrough the thin tranſparent Skin, and other In- 
teguments of the Belly. 

No. 10. By this Figure, the ſame Animal ts 
repreſented in @ different View, in which it ap- 
fears to be leſs than the former. 

No. 11. Here we may with Pleaſure ob- 
ſerve the two hinder Legs ſenſibly budding 
aut: The Tail which, like. a Rudder, ſerves 
r „ /feer or move its little Body, is very 
in enge; the Sides or Edges of it are thin and 
ant. tranſparent; and down its | Middle there runs 
age, 4 thickiſh hard Subfpance of 4 browniſh Co- 
rome bur. 

No. 12. In this View, we fee the hind Feet 
lth  /onger, one of the Fore-legs half out, and the 
ic ther 7u/ beginning to protuberate through the 


2 Skin,. 


No. 13. 


| 
| 
| 


* 1 

N | 
BY 5 _—_—_— oh 
7 ; 5 
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No. 13, 444-3 % De hd 
graduall ly grown bigger. 


No. 16. Here the Gyrinus, or ru | 


now undergoing its laſ Change; and as 
the Tail, which is now almoſt wore off "th 


Stump, is quite loſt, it aſſumes the Deol 
of a perfect Frog, which 


No. 17. n fo our Dye. * 


A . 
PLATE XXI. * 


Fig. I. The Frog fully per facted n 
Fig. II. The common Engliſh Toad. | 9 

| N 
PLATE XXII. . 

Fig. I. The Surinam Frog, ſbewing "he 
Manner of its bringing its young ones, ferfedly 


formed, out of the "OO. in the Skin "Si 
Bach. g 
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07 gent EaxTu-Worms, cr 

DES, Mirrzrrpzs, SerDERs, and Insect 

without Wi ings, which _ be fliled regs 
"FM = | 


HESE 22 have very curpil 

Particulars, differing almoſt in eve 
Thing from all other created Bodies. The 
Snails, which I ſhall firſt treat t of have i= 
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e little Affinity to Animals, ſuch as the 
ching of their young ones at once perfectly 
med. They are Oviparous, but the Manner 
their Coupling 1s extraordinary: Every fin- 
> Snail poſſeſſes the generative Parts of both 
es, and makes uſe of them equally when 
couple: The Situation of theſe Parts is on 
left ſide of the Head; but are only to be diſ- 
rered when they are generating, which is a- 
ut the Middle of May. They remain in Copu- 
on about 12 Hours, and are then hardly to 
ſeparated without wounding their Parts, A- 
ut 3 Weeks after this Act is over, they make 
ir way into the Earth, and lay their Eggs in 
ots of about 30 in Number, near 4 Inches deep; 
r this they commonly make choice of a moiſt, 
ady Place, in which Station their Eggs are hatch- 
linabout a Month, and young Snails then appear 
ove Ground. The Manner of their meeting 
couple is well worth obſerving; in de² E- 
nings, or after a Shower of Rain, they crawl 
on the Graſs in a circular manner, making 
reral Rounds, till they come near enough to 
ne another to accompliſh their Deſign; I have 
erved them ſometimes make above 20 Turns 
fore they could join. The Dew Snazls, and 
hat Gardeners call Slugs, have all of them 
e fame Mode of Generating as we obſerve 
the Shell Snail, which is of ſeveral Kinds 
ith regard to the Conſiſtency of their Fleſh, and 
he Colour and Variegation of their Shells; but 
pon their firſt hatching they are ſo very tender, 


hat the Weight of a few Grains would cruſh 
them 
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176 A Philoſophical Account of the 
them out of Form; and it is hard at that tin 
to make any Diſtinction between the differs 
Kinds. Their Fleſh is of a Spungy Text 
and the Juices which afford it Nouriſhment ; 
viſcous; which I ſuppoſe may be one Reaſon y 
the Motion of Snazls.is ſo very ſlow, that Ki 
of Juice being of too thick a Subſtance to cir 
late quickly. I have been informed, that d 
moſt Intenſe Cold, which can be produces 
either by Nature or Art, cannot freeze the Jui 
of Snails; but I think all vi/cous Matter is har 
to be congealed ; for I do not find that Bir 
lime, if it is in any conſiderable Body, wi 
freeze, if it be expoſed to the coldeſt Air, n 
more than the Berries of the Miſtetoe or Vi 
cum, whoſe Seaſon of Ripeneſs is in the colde 
Time of the Winter; but other Seeds, who 
Juices are more aqueous, are ſpoilt by à litt 
Froſt. The Food of all this Race is tende 
Leaves, and young Sprouts of Plants, whic 
they devour, by means of a Tooth-like Bod 
growing in their upper Jaw, with which the 
rather ſcrape the Leaves to pieces than mace 
rate them; for there is no Sign of any Teeth i 
their lower Jaw. In the XXIII Plate 1 
have given a Figure of the Teeth, but eſpecial 
of the generative Parts, as they apppear at the 
Time of their Coupling ; both done with : 
Microſcope. 
"The better to diſcover the Degree of Like 
in theſe Creatures, whoſe Circulation of Juices 
| ſeems flow enough to come nearer to a State 0 
Stagnatio 


 Worrxs of Nature. 177 
Stagnation, than the Motion of Juices in other 
Animals, 1 have endeavered to find out the Si- 
tuation of the Heart, and to compare its Motion 
wich the Beats of a Pendulum. The firſt Subject I 
met with, which gave me the View of this Part, 
was a ſmall Snail juſt hatched, whoſe Body and 
5hell were ſo tranſparent, that I could diſcern 
its Beats to be diſtant about 3 Seconds; but as 
| ſuppoſed the Juices in this were much more 
fluid than in the older $7a:z/s, I had recourſe to 
ſome of the largeſt I could find; but their Shells. 
not being tranſparent, I was obliged to take them 
off as well as I could, without wounding the 
Snails, and then on their left Sides I plainly diſ- 
covered the Beats of the Heart to be about 5 Se- 
conds diſtant from one another, and 3 Hours 
afterwards about 7 Seconds, tho' ſome of them 
were then ſtrong enough to begin the renewing 
of their Shells, which they effect, by flinging 
out a large Quantity of vz/cous Matter thro* the 
Pores of that Part of the Body which had been 
incaſed before. The Motion of theſe Creatures 
is performed by repeated Undulations of 
their fleſhy Parts, without che Help of any Feet 
that I can diſcover -; this undulating Motion 
preſſes a viſcous Matter out of their Pores, which 
ſerves to faſten them toany thing they crawl upon, 
and helps them in their creeping up the Sides of 
Walls or Trees, and even when they reverſe their 
Bodies, and creep upon Cielings with their Shel] 
downwards. But it is obſervable, that a Snail 
eldom has any Motion but when it is in ſearch 
of Food, or is about Generating, and then it is 
*Þ OE . 6 only 


; Shape is long and round, and their Bodies com- 


- conveniently can to reach one another, and couple 
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only when the Ground is wet, and it has Oppor- 
tunity of ſupplying its loſt Juices by freſh Food. 
I have remarked, that when a.Sraz/ is obliged 
to paſs over a dry duſty Place, it loſes ſo much a 
its vi/cous Juice, that itcan hardly recover it again, 

I now proceed to the Earth-Worm, whoſe 


poſed of ſeveral Annuli, jointed in one another, 
upon ſome of which, ſome curious Men bare 
obſerved little Feet or Aſperities, with whuch it 
is ſuppoſcd they take hold of the Ground as they 
creep along. This reptile Motion, as Dr. Ty/on ob- 
ſerves, may be explained by Wire wound on aG- 
linder, which when ſlipt off, and oneEndexrended 
and held faſt, will bring the other nearer it. In 
this manner the Earib-Horm having ſhot out or 
extended its Body, (by a ſort of wreathing) it 
takes hold of the Ground with its ſmall Feet, and 
ſo contracts the hinder Part of its Body. Thele 
Creatures cannot bear Heat any more than the 
Snails, and ſeldom are ſeen out of the Earth bu 
when they are diſturbed, or when a Deny 
Evening or wet Weather invites them to couple; 
and even then they do not entirely quit ther 
Holes, but extend their Bodies as far as they 


much after the ſame manner as S$nazls, i. e. U 
performing each of them the Male and Femat 
Duty. But I have not yet been nice enough il 
this Enquiry, to determine whether they art 
Oviparcus or Vivtparous. - 

I ſhall next take notice of TJointed-Worn 


with many Feet, which are called Centpede 
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and Mz/lepedes: Theſe have always theic Hahi- 
ation in ſhady moiſt Places, chiefly in rotten 
Wood, and under Logs, or amongſt Rahbbith. 
Our Engliſb Kinds of Centipedes are about 2 In- 
ches long, conſiſting of about 30 Joints, every 
one of which has 2 Legs, as ſmall as Hatrs, fo 
tat they have in all” about 60 Zegs, which 
they move alternately ; and yet tor. all this 
mighty Number are but flow in their Motion, 
compared with other [n/es. In the Weft In- 
lies there is a kind of Centzpes about 8 Inches 
long, when it is full grown, whofe Figure 1 
have taken from the Royal Society's Collection; 
but how theſe Creatures are produced, I have not 
jet had an Opportunity of obſerving, any more 
than the Generation of thofe Creatures called 
Millepedes or Wood-lice, which, tho“ they bear 
that Name, have not above balf the Number 
of Legs that we obſerve in the former. Their Bo- 
dies are covered with Fointed Scaly Subſtances, 
which give them ſomething of the Figure of 
an Armadillo; but I never obſerve the Parts of 
" theſe to alter as thoſe do among the regular In- 
weir J, which I ſhall treat of in the next Chaprer. 
tbeſ 1 come now to mention the Spiders, ano- 
ther Tribe of Inſects which is very numerous, 
there being above 140 different Kinds of 
em in England only, as the curious Mr. 
Dandridge of Moor fields has obſerved and deli- 
neated, It is obſervable in this Race, that 
they are all wanting of that Part which we 
might properly call the Head. As the 12 2 
N 2 
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of regular Inſecls are commonly divided into; Noot 
Parts; the Head, theStomach, and the Tail; theſe, We 
for the moſt part, have their Bodies divided only 
into 2, reſembling as it were the Bodies of Beg 
or Waſps without their Heads; but about the Mit 
Place where the Head ſhould be ſer upon the Meth 
Bodies of Bees or Waſps, i. e. the Paſſage im- Ino 
mediately into the Stomach, we obſerve 2 Feeler;Mhin 
or Antenne, with Tooth-like Faws, for the pinch. 
ing and macerating their Food. Upon the 

Side of the ſame Part we diſcover their Fi 
which are commonly 8 in Number, and differ. 
ently placed, as the Spiders are of different Make. 
The Long Legs, which is of this Tribe, has ay 
Body undivided, and no Sign of any Head HN 
more than the reſt, Mr. Dandridge obſerve, 
that this Kind has but 2 Eyes; and I have no Nli 
remarked that it is fond of Motion, but remains 
conſtantly in the ſame Place where it is hatched, 
unleſs it be provoked or diſturbed. It is eat 
markable that all our Engliſh Spiders haye 6 
Legs; but thoſe which come from the We In 
dies have 10. Among Spiders we may fartber in' 
obſerve, that as they are of different Clalles 
they have different Modes of Motion, and dl 
catching their Prey; one of the ſinaller fot 
jumps from Place to Place; another Kind, ae ant 
running about aYard, makes a full ſtop, and tbeſ hic 
running about the ſame Length ſtops again; otheſ Niſet 
are ſo very quick and continued in their Mois; 
on, that they will run about 10 Yards in 2 8 | eltee 
conds. Again, we may remark, that ſuc di 
Kinds as have Webs, have different Manners 0 


compoling 
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ompoſing them; ſome of them are of the Figure 
fa Tunnel- Net, diſpoſed for catching all kind 
of Flies that come into it, the Spider himſelf lying 
owt of Sight: Theſe Kinds are commonly found 


the Min Houſes, and are more voracious than any of the 
the Mother Kinds. Another Sort makes his Web al- 
im- moſt of the Figure of a Caſting-Net, and places 


timſelf always in the Center. The Regularity 
2nd arcful Contrivance in its compoſing this 
eh, together with its ſurpriſing Manner of 
ſaſſing from Bough to Bough, without any Help 
ut the Air, to lay its Foundation Threads, is 
jel worth our while to obſerve, and perhaps 
may have given ſome Aſſiſtance to the Inventors 

f Weaving or Knitting. 
We have many Accounts of the Flight or 
Bling of Spiders in the Air, by Means 
their Webs or Thread; but I have not yet 
had an Opportunity of obſerving it, I have 
meaſured the Webs of ſome of the larger Kind 
if Spiders in England, in one of which there 
as above 48 Yards of Thread; another con- 
uin d about 46. It appears by Mr. Dandriadge's 
ollection that we have but 9 different Claſſes of 
wiſh Spiders; one of each Claſs is in the 24th 
Fate, wherein I have alſo given a Cut of the Ta- 
rantula, taken from that in the Royal Society, 
hich Spider isfaid tobevenomous, and has given 
Nie to many Relations, which I account fabu- 
us; but there is no Creature of this Race which 
[ſtem more extraordinary than the large Ve- 
adian Spider, which meaſures ſometimes above 
| Ng „ 
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5 Inches over, as may be ſeen in Dr. Rayſt, 


Cabinet at  Amſlerdam. It has 10 Inf © 
covered with long brown Hair, which gie il 
a very frightful Aſpect. It is faid that the 4M 
of this Spider is ſtrong enough to catch the Hun f 
ming Birds, which it preys upon. : 
Among theſe Inſects, I cannot help mention 
ing the Ant or Piſmire, whoſe Induſtry and 1 
Cunning may afford us ſufficient Matter fir . 
Obſervation. It is one of thoſe Taft, ud 
either ſleeps the Winter, or is laid up at thi 8 
Time; but I rather believe the latter, becauſ th 
of its Care in providing and hoarding Food 
There are ſeveral Sorts of Ants, ſome of which J 
are larger than our common Houſe Nie; tei 
are called Horſe-Ants, and are ſeldom fewer thi ji 
5 or 6000 together: Their Habitation is com 
monly under the Roots of great Trees, When © 
they may beſt live undiſturbed. They fei ©” 
commonly upon dead Infe&s, or Carrion, lik : 
the common ſmall Kind, and ſeem to ag 2 
with them in every reſpe& but their Size. 1M © 
we open one of their Neſts, we diſcover Gli © 
leries and Paſſages in ſeveral Ranges one abo © 
another; but yet all ſo diſpoſed, as to have a f 
Communication one with another. It is ebf :'* 
yable A Uere Creatures, that if any of thel 3 
own Brood happen to be killed, they immeds - 
ately remove him from their Habitation; and 0 
if they meet with any dead Inſect, ot other fio ws 
eo Food in the Courſe of their Travels, thn © | 
ind means to bring it home, altho' it be e = 


diſtant from their Apartments, There * 
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better Way to prepare the Skeletons of Mice, and 
other ſmall Ani mals, than by fixing thoſe Crea- 
tures in a right Poſture in a little Box with Holes 
in it, and burying it among theſe Ants, which, 
in a few Days, will clear the Bones of all the 
Fleſh ; ſo that they are able to perform what the 
fineſt Knife in the World can ſcarcely execute. 
This Sort of Ant, as well as the ſmalleſt Kind, 
is hatched from an Zgg about June or July, 
I have obſerved, that by Sun-Riſing, the whole 
Colony is employed in bringing up their Eggs to 
the Surface of their Hill, that they may be with- 
in the Reach of the Sun's Warmth ; but as ſoon 
as the Sun begins to decline, they renew their 
Labour, and return their Eggs to the loweſt Ca- 
verns, to lie fafe from the Evening Cold; and this 
they do every Day when the Weather will per- 
mit, till their young ones are hatched. Some 
among them have Vings, and thoſe leave the reſt 
in a few Days to ſeek. ſome other Habitation. It 
is remarkable, that the common ſmall Ant will 
often frequent Houſes in ſearch of their Food ; 
and if they are lucky enough to find out Sugar 
or Sweet-meats, their whole Tribe are ſoon ap- 
prized of it, and follow them to the Place. A 
noble Lord gave me a remarkable Inſtance of 
it: A Neft of theſe Creatures in his Garden 
diſcovered a Cloſet of Confections many Yards 
within the Houſe, and had a conſtant Recourſe 
to it, by a certain Road which they traced out 
through two Rooms, which they obſerved fo 
exactly, that they hardly varied an Inch from it; 
and what is moſt remarkable, theſe Creatures 
N 4 continued 
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continued for ſome Days the fame Route, not. 
withſtanding the ſweeping and cleaning of the 
Rooms they paſt thro, till the whole Neſt wa 
deſtroyed, 

I have obſerved one Sort of Ant which lays its 
Egg in the Back of the Oa# Leaf, and raiſes the 
Bliſters in thoſe Leaves, which we call the Oat 
Berries. Thoſe Berries are round, and about the 
Bigneſs and Conſiſtency of a half grown Grape: 
In every one of theſe is a ſingle 1n/ec? perfect 
formed; ſo that it appears it has no Change akte 
hatching. | 

I ſhall conclude with the Earanix, which 
we have not yet remarked to have any Change 
of Figure after it is once hatched ; but only when 
it is full grown, we may diſcover in igt fold- 
ed up in ſmall Caſes upon the Middle of its Body, 
as may be obſerved at Mr. Dandridge's. I ſhal 
proceed to conſider thoſe Tn/ef7s which we may 
call regular, ſuch as the Paprlionaceous, Bee, and 
* Kinds. 


Explanation of the Plates relating to Chap, X Nl, 
PLATE XXIII. 
Fig. I. A Land Snail in a creeping Py 
Fig. II, The Teeth of the ſame Snail in 2 


Upper-Jaw, done with a Microſco | 
Fig. III. The Male and Female Parts of Ge- 


neration in the ſame Snail, A: The Orifice.of 


the Female Part. B: The Tube of the 1 — 
| | art, 
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part. C: The Glans of the ſame. D: A uire- lite 
Subflante proceeding from the ſame ; done with the 

icroſcope. . : 
Fig. IV. A Snail diveſted of its Shell, where- 
y we may diſcover the Situation of the Heart 
1 A. 


PLATE XXIV. 


Fig. I. A Garden Spider. 

Fig. II. The Long Legs. 

Fig. III. An Hedge Spider. 

Fig. IV. A Garden Spider. 

Fig. V. The Jumper or Tick Spider. 

Fig. VI. The black Houle Spider, whoſe An- 
ennæ are ſeemingly pointed with Diamonds. 

Fig. VII. The Velvet Long-Legged Spider, 
taken, under the Eaves of a Houſe at Newington. 
Fig. VIII, A black Hedge Spider. 
Fig. IX. Aſtriped Hedge Spider. 


N. B. Theſe are the 9 Claſſes of Engliſb-Spiders 
collected by Mr. Dandridge. 


Fig. X. The Tarantula, or poiſonous Spaniſh- 
spider; from the Royal Society Collection. 
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C H A P. XII. and XIII ff 


Of the Papilionaceous or Butterfly Kind; gn, 
of Bees, Flies, and ſome Others obſerved with 
the Microſcope. Ws, 


MONG the ſeveral Species of Inſ#; 
we do not find any that poſſeſs a preat: 
Share of Beauty in the Colours of their Clothing, 
nor a more exact Symmetry in the A 
ment of their Parts, than Theſe. To this we 
may add the ſurpriſing Changes of theſe!Crea- 
tures, between the Time they are in the Eg 
and their taking Ming. Thoſe of the Buller. 
fy Kind are moſt commonly marked with the 
gayeſt Colours; and the Moths, which ate te- 
gularly marked and variegated, have an iger. 
able Diſpoſition of the graver Colours: But 
however theſe are grave, or the others guy in 
the Colours they are adorned with, thete is 
ſo juſt a Harmony between one Colour and the 
other, that we can never ſay the Grave 5 
dull, nor the Gay too glaring. Both the But- 
 terfly and the Moth have their Wings adorned 
with Feathers, as regulatly diſpoſed as thoſe in 
the Wings of Birds, though they are hard) 
to bediſcerned without the Aſſiſtance of M. 
croſcopes, and is that which is erroneouſly called 
the Duft of their Wings. The Bodies of the 
firſt are divided into 3 Parts; the Head, joined 
by a tender Filament to the Center, or middle 
Part of the Body, and that again is more 
ſtrongly 
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ſrongly joined to che Tail, which conſiſts of 
many Anmli. The Bodies of the Butterflies 
are long and thin; but thoſe of the Moth Kind 
are thick and ſhort, All of the firſt Race have 
long ſlender Autennæ knotted at the Points; but 
the Moths have their Artenne ſhort and fea- 
thered. And we may again make this Diſtinc- 
tion between theſe Twy, that the Butterflies 
always fly in the Heat of the Day, and the 
Maths after the Sun is down. I am the rather 
thus full in the Particulars of theſe Creatures, 
when they are in the Winged State, becauſe it 
is neceſſary to ſpeak of the Manner of 
their Generating before I treat of their Eggs. 
The Life of theſe Creatures, in this State of 
Perfection, is much ionger in the Butterfly 
than in the Moth Kind. I have known Butter- 
flies live 3 Weeks; but 1 have never obſerved 
the Moth io live ſo long. The Manner of their 
/ Generatitig is equally performed by Coupling; 
the WY but Mr. Bandridge makes this Remark on the 
Method of Conpling in Inſects, that the Female 
always enters the Body of the Male, contrary to 
ed all Creatures of other Kinds, which he fays is 
10 8 the fame with the common Fly, that we may 
more eafily obſerve it. Immediately after the 
4. Coupling of theſe Creatures, they lay their 
cd i Eggs, and are fo obſervant (if they are at Li- 
he WY berty) of the Plate they lay them upon, that 
e we may be aſſured it is propet for their Hatching, 
and convenient for * f 


eir feeding, when they 
re ace in the Caterpillar, If we examine their 
Egg. 
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Eggs with a Microſcope, we ſhall find ſome of 

them tranſparent, and others opaque : The 
| * tranſparent Eggs are ſterile or barren ; but the 
0 others will hatch at their proper Seaſons, if the 
| Weather be agreeable to them. In the Caſe. of 
i Sil-Morms, it is held by ſome Romiſh Super. 
9 ſtitions, convenient to carry the Eggs to Church, 
| upon the Feſtival of a certain Saint, by the 
If Miſtreſs of the Family, who carefully wrap 
them up in a Cloth, and lays them in her Bo. 
4 ſom, till ſhe has performed ſome particular 
4 Duty; but it is the Warmth of her Boſom 
; which has ſo much Influence over the Epy, 
1 that they hatch at her Return Home. 

The Eggs of all the Papilionaceous Tribe 
have different Length of Time to hatch in, 
their Originals are different in other Reſped, 
Some will only lie a few Days, others 2 or; 
Weeks, and others 6 or 8 Months, without 
hatching: And again, the Caterpillars ot 
i Nymphe of theſe Creatures have different Pe- 
6 riods of Time allotted them for growing to 
| their full Proportion ; and their Forms, in their 
Nymphal State, are every one reſpectively agree- 
able to their ſeveral Tribes, and have ſome of 
them in that State the Appearance of 8 and 10 
Legs apiece, altho' they never exceed 6 in Num- 
ber when they come to have Wings. They ate 
| frequently variegated with beautiful Colours, 

and often ſurpriſingly clothed with Hair; and 
vet it is not to be obſerved, that either the Hair 
or Colours they poſſeſs, while they ate in this 
jo > 1 State, 
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tate, is any way agreeable to what we find in 
them when they have got Ving: Nor indeed 
can we expect to find them ſtrictly the ſame, be- 
uſe, while they are laid up in the Chryſalis, 
gyery Part of the preceding Caterpillar ſeems 
tobe reduced to a State of Confuſion, much 
more than we can imagine it was even in the 
Egg or unhatch'd State. All theſe, during the 
Time they are in the Nymphe, feed upon the 
Leaves or Flowers of Plants: And we find b 
Experience, that Nature has appointed eac 
particular Kind of Inſect to feed only upon a 


* condo 
FE. 


1 
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pps, Wl particular Plant; and even the ſame Inſect 

that is appointed to feed upon the Leaves of a 
ibe Plant, will not feed upon the Flower of the 
ame; but the Flowers have equally different 
Qs, Kinds of Deſtroyers as the Leaves have; and I 
ro WH think ſuch as feed upon the Bloſſoms or Flowers 


of Vegetables, change commonly into Moths ; 
but the Leaf-Eaters are for the moſt Part Bur 
terflies. Some of theſe, when they change 
from their Caterpillar State into a Chryſalis, in- 
cloſe themſelves in ſilken Bags: Others make 
their Retreat under ſome Shelter, or make their 
Way into the Earth while they are in this State. 
Their Figures are all different, as were their 
Nymphe. And as the Time required for the 
hatching of the Eggs of the ſeveral Kinds is as 
various as themſelves, ſo likewiſe the different 
Periods of Time neceſſary for the changing 
them from this ſtupified State to that of the Fly 


are as different; ſome of them only remaining 
thus 


PPP 
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thus for a few Days, others a. few Werke 
ſome Months. What I here take notice q 
relating to the Food and Manner of breeding 
of Inſects, eſpecially that every diſtinct Kind; 
Inſect has a Plant peculiar to itſelf to feed mpay, 
I firſt learned from that excellent Lady the n 
Dutcheſs of Beaufort, whoſe Curioſity and Skil 
in natural Knowledge gave Life to many Dif 
coveries, which, without her happy Influence, 
would have lain uncultivated and uſeleſs tothe 
World. This Lady had ſeen the Progrels of 
many Kinds, and J believe has bred a greate 
Variety of Engliſh Inſects, than were ever tight 
obſerved by any one Perſon in Europe. 
When the Papilionaceous Race has got fa fu 
as to enjoy the Power of Flight, their extrgar- 
dinary Frame and Colouring will afford g 
latter enough for Admiration ; eſpecially if 
could have an Opportunity .of , contemplating 
thoſe ſurprizing Collections of Sir Hans Shan, 
Mr. Vincent, Dr. Ruyſh, and Mr. Seba, when 
we may obſerve many Thouſand Varieties of Fo- 
reign Inſects; and alſo in that curious Cabinet 
of Mr. Dandridge, who has ſo induſtriqully 
collected the Inſeës of our own County: 
Some of the Moth and Butterfly Tribe being 6 
large as to meaſure 8, 9, and 10 Inches bet- 
ween the extreme Points of their Wings, & 
pecially thoſe which breed about Amboyng in 
the Ea/i-Indies, and might certainly be props 
gated with us, if we had the proper Plants 
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fed them with, and perhaps might produce 
omething as uſeful as Silk, if we were to en- 
quire into them. But while that Opinion 
reigns in the World, that we know enough 
rcady, and thereby the Search of Novelties 
made ridicylous, . we muſt be content to 
kt many valuable Things lie undiſcovered, as 
the Load- Stone did for many Ages. How uſe- 
ful are ſeveral Eorths, Vegetables, and Inſetts 
in Medicine, and in ſome other Caſes already 
licovered ; and why may we not hope {ill to 
dicover the hidden Virtues in other /uch-lihe 
by Bodies. The Silk-Worm, at preſent, carries 
wl Day before all others of the Paprizongcecus 
| i Tribe, as it furniſhes the Principles of the gay- 
et and richeſt Clothing, although the Crea- 
ture itſelf has the meaneſt Appearance of any 
o its Claſs. It is obſerved of this Race, that 
they ſeldom fly higher than 10 or 12 Yards 
tom the Ground. And we may farther re- 
mark, that the Butterfly and Moth Kinds never 
keep in Flocks, as ſome other Inſects do, al- 
though perhaps 500 are hatched together from 
the Eggs of one Dam. 

Mr. Dandridge obſerves, that there are gra- 
dual Alterations from a perfect Moth to the Bee 
Kind ; and indeed, if we examine the 26th 
late, we may find a juſt Progreſſion from one 
o the other. The Antennæ of all are alike, 
and their Bodies are juſt different enough to be 
diſtinguiſhed from one another, bearing about 
tz ſame Proportions of Difference that an 
| Horſe 
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Horſe does a Mule, or a Mule to an Af. The 
Wings are 4 in each, thoſe of the Moth featherd 
all over: Next to which is a Degree of Mothwith 
tranſparent Vings, feathered only about one 4th 
part; the 3d with Wings like the 2d but thin 
feathered on the Edges ; and laſtly, the Hun 
ble-Bee, whoſe Wings have no Feathers. And( 
I doubt not but we might proceed as gradual) 
thro' the Bees, Waſps, and Ichneumon Kinds f 
the Flies, and ſuch as have only 2 Wings, + 
I come now to ſpeak of Bees, from whole 
induſtrious Race we are ſupplied with Food 
as the Sil-Worm contributes to our Clothing 
The Induſtry of the Bee has given ſome Autho 
occaſion to write largely of them; and ſuch a 
Have Glaſs Hives meet daily with ſome new Oi 
covery worthy their Contemplation. I 
Method of building their Combs is ſo mathem; 
tically diſpoſed, that the Skill of the greate 
Artiſt cannot exceed the Juſtneſs and the Ben 
ty of its Contrivance. The Hexagonal Fig 
of the Cells which compoſe the Comb, ſuch! 
leaves no Vacancy or Space unemployed, bu 
each reſpective Side of one Cell ſerves equal 
to make good Part of another, as it is w 
explained in the Account of Bees, in the Hiſtory! 
the Royal Academy of Paris for the Year 1711 
The Matter, of which the Bees make tbel 
Wax, is chiefly the Farina Facundans,' ( 
Duſt of the Apices of Flowers, which they g 
ther in ſmall Parcels, and lodge in the Caviti 
of their hind Legs, and even upon the 2 
Will 


which are diſperſed here and there upon their 
Bodies; for which Reaſon I ſuppoſe that Bees- 
Wax may contribute greatly to Vegetation. 


Bres, we may obſerve how readily he is diſ- 
charged of his Burden by others, of the ſame 
Colony. I have ſeen about 10 or 12 Bees at work, 
to diſcharge one ſingle Bee of the Wax he has 


were employ'd in building and framing theCells; 
nor is their Labour in gathering the Honey from 
the Bottom of the Flowers, nor their Diſcharge 
of it from their Bodies into the prepared Cells, 
ls admirable, , The Manner of their Breeding 
b yet Matter of Diſpute ;- ſome Authors tells us, 
the Qeen-Bee, which isalwayslarger than the reſt, 
b both Mother and Queen to the whole Colony; 
whereas, on the other Hand, the chief Bee of a 
Hive is ſtiled the King: But however this be, 
ve find by Experience, that where this Gover- 
nor is wanting, and has by Accident been de- 
ltroyed, the whole Hive decays and comes tq 
Ruin, I have with great Pleaſure admired many 
of their Ceremonies about the Time of their 
Swarming, eſpecially 3 or 4 Evenings before 
they are going out: The Seen Bee appears at 
the Mouth of the Hive, and is guarded at that 
Time by 4 or 5 Ranks or Files of Bees, who 
ſtand before her in ſtrait Lines, fluttering their 
ings, and making a Noiſe, without moving 
rom their Place, leaving Room enough between 
te Ranks for the labouring Bees to paſs back- 
CJ - wards 


—— 
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Upon the coming home of one of theſe laden 


brought home, and convey it to others which 


| 
1 
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wards and forwards. The Time of their 
Swarming is commonly in May, unleſs we haye 
a Degree of Heat before that Seaſon which is 
equal to the Temper of Air at that Time, ag it 
ſometimes happens in February or March, A 
curious Qbſerver of Bees tells me, that he has 
known it practiſed, when a Swarm 1s inclinable 
to fly away, to fling Duſt among them, or, if they 
are out of reach, the firing of a Piſtol will make 
them ſettle immediately; which, I think, carrie 
Reaſon enough along with it, conſidering how 
much an approaching Storm makes them hurry 
home to their Hives; I ſuppoſe, by preſſing the 
Air in an extradionary manner, ſuch as the f- 
ring of a Gun or Piſtol will do. In ſhort, thei 
Oeconomy, their Battles, Robberies, Manner 
of Burying their Dead, and deſtroying their 
Drones, are Particulars ſurpriſingly curious, A 
| to the Make of the Body of a Bee, it is divided 
into 3 Parts, very tenderly joined together; the 


middle Part ſeems to contain the greateſt of ther pri 

Strength, and in it ſeems to be the chief Reti-W or 

dence of the Power of Motion: To it are joinel co 

| the Legs, which are 6 in Number; and thei ſuc 
| Wings, which are always 4 in the Bee Race, oil 77 
| ſuch as have Stings like Bees. Some of thei arc 
Humble-Bees, which come neareſt in Form to M. 

the Honey Bees, have Stings; but others mot em 

remote from that Figure have none. The % fr 

and Hornet are in moſt Particulars like the Tam of 

Bee, and are not without the Skill of compoſing oP 

of 


their Cells and Combs in as artful a * ö 
ole 
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thoſe of the Bee kind; but their Order and Diſ- 
cipline in other Matters do not feem-ſo regular. 
All this Race have a Power of walking up fuch 
Surf::ces as are as ſmooth as a well plained Board. 

It i; obſervable as well in the Faſp as in the 
Bee kind, that if we cut their Bodies to pieces, 
every Part will retain Life for many Hours, ſuch 
as have obſerved in the Fleſh of Eels and Vipers, 
which ſems to agree in ſome meaſure with the 
Life in Vegetables, whoſe ſeveral Parts, being 
epatated from one another, will retain their 
Verdure for a long Time, and even be diſpoſed 
to grow, if they are managed according to Art. 
Next to theſe we may place the Ichneumon Flies, 
which have generally 4 tranſparent Wings, 
Legs, and the Body divided into 3, and join- 
ed by tender Veſſels like the Bee Kind: Some 
of theſe lay their Eggs in the Parenchymous Part 
of Leaves and Fruit; others in the Nympha or 
Caterpillar of Inſects; every one of them having a 
proper Matrix for the hatching of its own Eggs, 
or Nidus, diſtin to it ſelf, in ſome living Body 
conſiderably different from itſelf, I obſerve, that 
ſuch as lay their Eggs in the Leaves or Tuigs of 
Trees, do that Work while thoſe Parts of the Plant 
are very tender, which they wound in ſuch a 
Manner, and ſprinkle with a Liquor, which they 
emit when they lay their Egg, as changes the 
firſt Vegetative Intent, and diſpoſes che Parts 
of the Leaf or Tig to produce an unconmon 
Appearance, ſuch as the Bliſters upon the Leaves 
of Oaks, called Oak-Berries, and thoſe Excre- 
O2 ſcences 


1 95 'A Phils/ophical Account of the . 
ſeences called Oal-Apples, which are occaſioned Je 


by theſe Inſects, and ſerve as Nefts to. incloſ a 
nouriſh, and hatch their Eggs. Thoſe of the ry 
Icbneumon Race, which lay their Eggs inthe ani 
Bodies of Caterpillars, have no further Cate fo ple 


the hatching of choſe Eggs; the Body of the ca. NC 
terpillar affording them every Thing neceflary, ha 
as well for their Hatching as their Nouriſhmeqt, 


till they are fully perfected. Among the Inſet; - 
T have bred, I have found many of the Jehan * 
mon Tribe come out of the Aureliæ of the , 

_ Butterfly and Moth Kinds, after having denon .. 
red all the Moiſture of the Mother Inſecſ Which but 
they were hatched in; his has made ſome . 
miſtake the Aureliæ of certain Kinds of Bult . 
lies, to be the Aureliæ of Ichneumon Flies, . 
| e next come to conſider the Beetles,a Rave oil , 
Inſects whole firfl- Food is, for the moſt part, the Be, 

I ied and Bark of Trees: Theſe have as man r 
Changes as the former; the Structure of their ho- fie 
dies in ſome Reſpects agreeing with thoſe of de ae 
Bee Kind ; the Bodies of theſe being divided int 5, 
3, but more ſtrongly united together, The (uf lar 
of the Bodies in theſe is hard and ſubſtantial WJ _, 
their Legs are always 6 in Number , compoſed * 
of a hard Horney Subſtance, They have 2 Pat Ro 
of Wings, the uppermoſt very hard and ſtrong Tn 
which ſerve for Caſes for the other 2, which 1 Ns 
thin and, tranſparent, and ſo diſpoſed as ty m 
fold up or expand themſelves at the Will of the thy 
Inſect. Their Creft or Head is hard, and cm 11 


monly ſhining, and in molt of them as black a 


Jett 
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ett, and of very dige © orms; . ſome, of 
them having Pinchers, like the H arns of Bucks 
and Stags; others have their Heads imitating 
the Rhinoceros; others have Horns like Bulls, 
and ſometimes reſembling” the Snout of an Ele- 
plant, which makes us diſtinguiſh them by the 
Names of Bull- Beetles, Stag-Beetles, &c. They 
have 2 Eyes to ſee with, which demonſtrates the 
Error of our old Proverb, As Blind as a Beetle. 
Their Time of Flight. and appearing abtoad is 
in the Evening; and the great Strength of their 
Wings and Joints is very remarkable, being 
able not only to reſiſt a conſiderable Force, 
but even to ſupport their Bodies in the Air, and 
carry them ſeyeral Yards, with a Weight in 
their Pinchers of about 3 or 4 Ounces, ſuch as a 
Mand of half a Yard long, and about half an Inch 
diameter, which I have ſeen our Enghſh Stag- 
Beetle fly with ſeveral Yards. The-upper Wings 
of theſe Creatures are ſometimes very finely va» 
riegated, and ſome of them appear as if they 
were made of ſolid Gold, ſhining thro' a tran- 
ſparent Green, Blue, or Red, Colour. The 
largeſt Kind I have yet ſeen, is the Bull Beetle, 
whoſe Head and Body meaſures near 4 Inches; 
one of which Kind is now in the Muſeum of the 
Royal Society. The Stag-Beetle, from the Eaſt 
Indies, is likewiſe. very large; and the "Varieties 
of this Kind of Tnſe are generally of ſuch re- 
markable Forms, that I think them no leſs wor- 
thy our Obſervation than the moſt curious ani- 
nated Bodies. The Cabinets of Dr. Ruy/ſp, Mr. 

5 1 3 
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Seba, Mr. Vincent, Sir Hans Sloane, &c. "an 
ſtored with theſe Rarities, Among theſe caſe 
winged Creatures is the Lady-Cow, which has 
likewiſe its Varieties, beautifully ſpotted with 
the gayeſt Colours; and what gives me mot 
than ordinary Satisfaction in contemplating 
this Kind of In/eF, is, becauſe there is god 
Reaſon to believe the Cochineel is of the fame 
Tribe, That learned Apothecary, Mr. Pei. 
ver, has often told me, that in ſeveral Parcels of 
the Cochineel, he has found a Kind of Lag 
Cow winged and perfect, which he ſuppoſed 


| was the Cochineel Inſect in its mature State 


And Monſieur Lewenhoeck's Obſervations, in 
Phil. Tranſ. No. 292, gives me a farther Con- 
firmation, that the Cochineel is an Inſect; and 
upon the Foot of his Obſervations I have more 
than once made uſe of my Microſcopes, to ex. 
amine the Form and Structure of this valuable 
Creature, by which I was confirmed in many 
Things related by Monfieur Lewenboect, to 
whoſe Account I refer my Reader; but cannot 
help obſerving, that about 1718 I had a Pre 
ſent made me of ſome Cochineel which grew in 
Carolina, and was found upon the Pricky 
Pear, or Indian Figg, growing in that 
Country, by a Slave, who had once been 


employed by the Spaniards in catching and ci 


dering Cochineel in their American Settlements ; 
and I doubt not but it might be found in many 
other Parts of America, if we knew how to 
look for it. By what I conld learn from the 

Gentleman 
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Gentleman who brought it over, and had ſeen 
it grow, the Inſect is not winged when they 
take it for Uſe, but rather in its third State, or 
laid up in its Chryſalis. He told me that ſome 
hundreds of them were found together in a Kind 
of Silken Web, which I ſuppoſe was of their 
own ſpinning, and ſeems to determine that 
they could be then-in no other State but in the 
Chry/alis, and by the Microſcope have an Ap- 
pearance not unlike the Chry/alis of our com- 
mon Lady-Cow. It was found upon Trial, 
that the Cochineel from Carolina was in every 
Reſpect as good as that brought from the Spa- 
niſo Weſt-Indies. For the better Satisfaction of 
my Reader, I have given him a Cut of the ſe- 
veral Stages of our common Lady- Bird. 

The next Tribe of Inſects which I ſhall take 
notice of, is the Locuſt, or Graſibopper Kind, 
whoſe Race is as numerous as any I have yet 
mentioned, as may be obſerved in the above- 
named curious Cabinets, eſpecially in that of 
Mr. Vincent. Their Caſe Wings are not fo ſub- 
ſtantial as thoſe of the former, but are as beau- 
tifully adorned, They have all 6 Legs a-picce ; 
the two hinder Legs chiefly diſpoſed for Leap- 
ing, or raiſing their Bodies, till they can take 
Wing ; but I can give no certain Account either 
of their Manner of Generating, or how they 
are brought forth, or proceed to their winged 
State, The. Bodies of ſome of theſe are about 
3 Inches long; and ſome Sorts that I have ſeen 
in Dr. Ruyſb's Cabinet, meaſure 7 or 8 Inches. 

O4 It 
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It is obſervable, that this Race of Creatures haye 
a Chir ping Note or Voice, which is not remark. 
able in any other Inſect, but the Pediculus Pul. 
ſatorius, or Death-Watch : For though other 
Inſects make a humming Noiſe, I fu — that 
to proceed from the quick beating of the Air 
with their Vings, ſuch as may be produced by 
whirling about a Bit of Stick at the End of 3 
String. And although the Mafter Bee of a 
Hive is diſtinguiſhed from the reſt, by its dif- 
ferent humming Tone, the ſaperior Size of its 
Wings may as well make his Sound different 
from the reſt, as the larger Pipes of his Throat 
(were they to be made uſe of as Organs of 
Sound) would produce a Note different from the 
ſmaller Pipes of the others, which are about one 
third leſs. 

Next to theſe I place the Libellz, or Pond: 
Flies, or, as ſome cali them, May-Flies, ot 
Cadew-Flies. The Bodies of theſe Creatures 
are divided into 3 Parts, as the Inſect treated of 
before; and the Tail Part of them is like the 
reſt, compoſed of jointed Annuli. To the cen- 
tral Part of their Body are joined their 6 Legs, 
and 2 Pair of Minges, curiouſly wrought, and 
of a Texture like fine Gauze: Their Eyes, 
which employ the greateſt Part of their Head, 
appear like Glaſs : The Colours of their Bodies 
are for the moſt Pait tending to Green, Blue, 
or 7elkw; and I have not obſerved above 2 
Kinds of them which have had any Red about 
them. Mr. Dandridge, and the late 9 
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. Petiver, have both told me, that theſe 


Flies proceed from the Cados-Worms ; but yet I 
. Ne not been able to trace any one of theſe 
her Ves to its original Worm. Nor can I be cer- 
hat Win, whether the Forms, when they are caſed . 


vr, as I have mentioned in my Chapter of 


by , are then in their Chry/alis, or feeding 
2 ate. 8 eee 
we come now to mention thoſe Inſefs 


zhich are always Inhabitants of the Waters, as 
ell in their Nymphe as in their perfect State, 
ach as the Water Scorpion, Cantharis, Water 
etles of ſeveral Kinds, Boat-Flies, a Mono- 
ulus, and Cramp Spider, beſides ſeveral others 
of ſurpriſing Modes and Forms, which may 
be obſerved by the Curious. The Cantbaris 
Aguatica has but 4 Legs regularly ſet on to his 
Body, and the ſame Number of #ings, 2 of 
of chem Caſe Wings, and the others thin and 
res {W'ron/parent, which Mr. Dandridge tells me 
of bey have the Power of uſing even under the 
he Water. The Beetle and Water-Scorpion are 
n- MWlitle various in the outward Structure of their 
% Bodies, and have fix Legs like the Beetle Kind 
1d opon the Land. But the Boat- Flies are very 
„ atferent from all other Kinds of Inſects, having 
d, beir Legs, which are very long, placed about 
es che Middle of their Bodies; which ſerve as 
e, MO:rs to row them from Place to Place. The 
2 Hape of their Body is ſo like a common 
terry, that it gave them the Name of Boar- 
vs Wes. It is obſervable, that this Inſect always 
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ſwims upon its Back. Dr. Deſaguliers once 


ſhewed me many of this Tribe in a Drop p 
Water, wherein Leather had been ſteeped 4 
which were ſa ſmall, that the double Micr. th 
| ſcope did not make them appear half an Inch . 
long; and I ſuſpect that they are Inſects only in f 
their Nymphal State. At the ſame Time the t 
Doctor, in Preſence of ſeveral Gentlemen, filth g 
gave me the Pleaſure of obſerving a wonderfull jj 
Inſect which he had found in Thames Water, 
which had but one Eye, or perhaps one Globe 7, 
of Eyes, placed in the Middle of its Foreben T 
This Creature may be very eaſily obſerved nM 
the Month of July, which is the common jj 
Time of its appearing in great Numbers. Its |} 
natural Size is about the Bigneſs of a Flu y 
which obliged us to have Recourſe to the M- in 
croſcope, tor the better viewing its Parts; we then „, 
obſerved that the Head was ſomewhat like that jj 
of a Bird, firmly joined to the Body, which N 
was of an Oval Figure, ending in a pointed v 
Tail. The Parts which ſeem to do the Offer p- 
of Legs, and fling this Creature forward in the b 
Water by regular Springs or Jirks, are almoſt f T 
like the Claws of an Eagle, and are 2 in Num- or 
ber, placed on each Side of its Belly: On the ot 
Fore-part of its Body, near the Head, ae 7 


placed 2 Branches, reſembling the Dugs of A. 
uimals, from which proceed ſeveral capillary 
Spines; theſe I did not obſerve had any Motion; 
and if one may judge of them by their Appeat- 


ance, we might ſuppoſe them deſigned for 
. ſuckling 
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fckling their Young ; for this Ine is Vivi- 
harcus, which is contrary to other Inſecis be- 
fore mentioned ; for we did not only obſerve 
the young ones alive in the Belly of the Mo- 
ther, but likewiſe ſaw ſeveral of them excluded 
from her Body. This curious Inſet? I deline- 
ited with all poſſible Exactneſs, with the Aſ- 
ſtance of Dr. Deſaguliers, and the Gentlemen 
then preſent. | 
The Gnat Kind next follows the W ater- 
Inſects, as they live the greateſt Part of their 
Time in the Waters: Their Bodies, when 
they are in the winged State, are divided like 
thoſe of the Libellæ; they have ſix Legs a-piece, 
though the Number of their Vings is not al- 
ways conſtant: Some Kinds have 4 a-piece, 
and the others but 2; but they are all tranſpa- 
rent, and their Texture much like that of the 
Waſp, or Bee Kind, This Difference in the 
Number of Wings is ſomewhat like that which 
we obſerve between the Bee and Fly Kind; and 
perhaps we might obſerve other as remarkable 
Differences as we do between the Flies and Bees: 
The 4 winged Kinds having, ic may be, Stings, 
im- or ſome venomous Quality in them, and the 
the WY others harmleſs as Flies. The Reverend Mr. 
ae Derham has obſerved above 30 ſeveral Kinds; 
and has remarked the Male and Female either 
ary i in Coitu, or has diſtinguiſhed them by their An- 
on tern, or their Bellies, which are always larger 
cab; in the Females, though unimpregnated, than 
io in the Males. This curious Gentleman has 
ung J | given 
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given us a large Account of the Manner, of the 
Generation of Gnats, in his excellent Phyjc, 


Theolegy, where he tells us, That che Cuhee 


Cc 
cc 


Maimi, or the largeſt Sort of Gnats,. lay 
their Eggs | in Meadows: under the Groſs; and 


<< there is one of the middle Sort which lays it 
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gs in dead Beer Yeaſt, &c. but all the 
reſt, which he had obſerved, lay and 
hatch in the Waters. The Gat, . which 
he mentions to lay its Eggs in dead Beer, 
hatches ſome time after into Maggots, which 
are ſo numerous, that the whole Liquor ftir- 
reth as if it were alive, in which were obſery. 
able, ſome that were larger, others ſmaller; 
the larger are the Offspring of our Gnat; the 
others of a ſmall dark coloured Fly, tending 
to reddiſh, frequent in Cellars, and ſuch ob- 
ſcure Places. All- theſe Maggots turn to 
Aureliæ; the larger of which, of a Tar 
Colour, turn to our Gnat, which is of the 
unarmed Kind, . having no Spear in its 
Mauth; its Head is larger than what is ob- 
ſerved in the common Gnats, a longer 
Neck, ſhort jointed Antenna, . ſpotted Wings, 
reaching beyond its ſlender Aluus; it i 
throughout of a brown Colour, tending to 
red, eſpecially in the Female. The chief 
Difference between the Male and Female, is 
as in other Gnats, (yea, moſt Inſecti) the 
Male is leſs than the Female, and hath a flen- 
derer Belly, and its Podex not ſo ſharp as the 


Female 1s, 
&« That 
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F the That curious Gentleman obſerves, that 
Mer fach of the Gnat Kind as àre of the Water 
ulice . Race, lay their Spuum (ſome of them) above 
, an Inch long, and half a Quarter Diameter, 
and which floats in the Water. When theſe Eggs 
# uy are, by the Warmth of the Seaſon, hatch- 

the ed into ſmall Maggots, they deſcend to 
and the Bottom, where they make themſelves 
dich lite Caſes, which they creep into and out 
Beer, BY « of at Pleaſure, until they are attived unto a 
wich WY « more mature Nymphal State, and can ſwim 
für. about to ſeek their Food ; they are then a 


KkKind of red Worm, above half an Inch long; 
ler. it then enters its Aurelia State, and from 
the * thence proceeds to its mature State, all as 
ding « different as to Shape and Accoutrements, as 
ob. N if the Inſect was three different Animals, In 
* © its firſt or Vermicular State, it hath a Worm- 


« like Body, and ſwims about by Curvations, 
* appearing like the Figure of an S; but in its 

Aurelia State it hath a quite different Bo- 
ob., dy, with a Chub-Head, (in which the 
> ll Head, Thorax, and Wings of the Gnat are 
e © incloſed) a ftender Alvus, and a finny Tail 
* ſtanding at right Angles, with the Body 


r. e quite contrary to what it was before; by 
Cl which Means; inſtead of eaſy flapping ſide- 
te * ways, It ſwims by rapid brisk Jirks the quite 


* contrary Way; but when it becomes a Gnat, 
1" © no finny Tai, no Cl:b-Head, but all is made 
in the moſt accurate Manner for Flight and 
. Motion in the Air, as before it was for the 

„ Waters.” | 3 
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This Account, as I am ſatisfied it is exa8 
in moſt of the Particulars, may lead my Rea. 
der into a right Method of obſerving the o. 
thers, and perhaps give him an Opportugity 
of diſcovering other ſurpriſing Phænomena in 
this wonderful Creature, It is ſome of the 
Gnat-Kind, in their Nymphal State, which has 
oft-times given occaſion to ignorant People to 
ſuppoſe that ſome Waters were turned to Blood, 
for I have ſeen Ponds andsDitches, about Mig. 
ſummer, whoſg Waters appeared of a red Co. 
lour, having all their Bottoms cover'd with 
theſe Creatures in their Vermicular State, which 
diſappear for ſome Yards Space upon touching 
only one or two of them, but creep out again 
of their Cells or Caſes in a Minute or two, and 
reffect their red Colour in the Waters: Their 
Life is very ſhort in their perfect State, their 
chief Buſineſs then being only Generation. | 
obſerve likewiſe, that the Time between the 
hatching of the Egg, and their taking Wn, i 
conſtant ; which may be one Reaſon why we 
obſerve them hovering in Groups over or near 
the Waters, till they 2gain return to lay their 
Spawn. Some of this Kind, as well as the 
Cramp Spider, are able to walk or ſtand upon 
the Waters, I have met with a Kind of Gnat 
that had but 4 Legs, whoſe Motion was per- 
formed in the ſame Manner of that of Quadru- 
pedes. The Wings of theſe Creatures, and al- 
moſt every other Inſect, explain and expand 


themſelves in a few Minutes, after they arc 
a (A- 
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excluded from the Chryſalis; and are not fully 
own or explained, as ſome have thought, at 
the Inſtant the Inſect quits the Chryſalis. I have 
obſervd with Abundance of Pleaſure, at the 
firſt Appearance of the Moth or Fly, that their 
Wings were only beginning to bud; but have 
unfolded and explained themſelves to their full 
state or Bounds of Growth, ſome in leſs than 
2 Minutes, and others in 3 at moſt, which is 
kind of Vegetation more ſpeedy than has yet 


call it ſo, becauſe we cannot diſcern that the 
Wings of theſe Creatures have any Share of 
denſation, eſpecially ſuch as are tranſparent ; 
and their Method of joining to the Body of the 
Ine, is ſomewhat like the rooting of Plants 
in the Earth; they receive their Nouriſhment 
from the Body of the Inſect, by thoſe capillary 
Tubes which make the Junction between the 
Wing and the Inſect. And if we conſider far- 
ther, that the opening and explaining of the 
Wings of a Moth or Butterfly, is performed in 
about 3 Minutes; and that upon the ſame 
Wings there appears, almoſt in the very Inſtant 
of Time, a regular Plumage or Feathering, we 
muſt ſuppoſe the Time of the Growth of ſuch 
Feathers muſt be almoſt inſtantaneous. I have 
obſerved ſome of the ſmaller Kind of Gnats, 
which have not lived above 8 Hours after they 
took Wing, having taken them juſt when they 
were excluded from the Chry/alis, and kept 
them under a Canyas Caſe. This Share of Lite 
docs 


been mentioned; and I the rather chuſe to 
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does not much exceed the Life of the Epheme.i 
ron, which is ſaid to live but 5 Hours; but 
we muſt at the ſame Time take notice, tat 
both the Gnat Kind and the Ephemeron ham 
a Share of Life much longer under the Waters 
altho' under different Forms. We may ſee the 
Account of the Ephemeron, with its Natural beit 
Hiftory and Anatomy, tranſlated by Dr. in 
from the Original of Dr. Swwammerdam, ' 

I now come to conſider thoſe Infefs which 
are of the Fly Kind, agreeing partly in Figure, 
and ſome other Reſpects, with the Bee Race, 
All of the FH Kind have but 2 Wings a. pic 
and are without Stings ; they make no Proyiſ- 
on for Winter, as Bees do; nor do they ſeem on tt 
have any Order or Ozconomy among them. un 
Their Generation is performed by Coupling; Nui 
they lay Eggs, which hatch into Maggot, thut it 
afterwards lay themſelves up in Aurelia, and ur. 
from thence change into Flies. The p 
Nidus for their Egg is commonly Fleſh ofall 
Sorts, Dung of Animals, and whatever yield a ber 
Scent like Carrion entices them to it; and itù 
therefore they are ſo apt to ſwarm about the cnc: 
Flowers of the Frittilaria Craſſa, that ſtin Ven 
like putrified Fleſh, which is the Food for the 
Maggots of moſt Flies to feed upon. But iti 
obſervable, that all nes are thus carefully led 
by Nature, to lay their Eggs in ſuch Places, 
where their young ones may find convenient he | 
Focd. There is indeed one Sort of Fly taken 
notice of by Mr. Dandridge, which So 

pe 
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ene-· Nlape of its Body and Parts ſeem to agree very 
but uch with the common Fly, yet the Method 
that breeding its Young is very different. Theſe 
have les aſſemble together, and hang to one another 


ters, In ſo great a Number, as to make a Lump or 
the all of about 3 Inches Diameter: The Place of 
wrolMicic Meeting is always upon ſome Twig over the 

Water, about July or Auguſt ; while they are 


n that State, their Young-ones drop from them 
live into the Water, after they have devoured 
|| the Moiſture in the Bodies of the Mother 


ace, Wiz. This Fly is of a Greyiſh Colour, and is 
ce Wc firſt of this Figure that I have heard of which 
vill: Viviparous, or that has its firſt Stage of Life 
nor the Waters. Mr Dandridge has now a large 
em. Winch of them in his Cabinet, From the ſame 
ng; rious Gentleman I likewiſe received the ſur- 
that ing Account of the Male and Female Glow- 


Virm, which I delineated from thoſe. in his 
lle&tion, taken, in Coitu, by the Reverend 
Mr. Maningham, in which Creature the PBH 
bros or glimmering Light they afford in dark 
Nights is not more remarkable, than the Diffe- 
ence of Frame and Parts between the Male and 
emale. The Female is flat and jointed, and is 
bat which we commonly obſerve in the Graſs 
nd Hedges; but the Male has Caſe-Wings, and 
nany Parts agreeing with the Beetle-Race; but 
Frhether it could produce a Light like that of 
be Female, I did not learn. The Male of this 
je? having Wings, leads me to gueſs, that 
ch of the Piſinires as have Wings are Males, 
ape N +: 
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and perhaps leave the Females after they ky 


made them pregnant, as the Male-Bees or Dron 
are ſaid to do. In Surinam, and ſome oth, 
Parts of the Weſt-Ingies, there is a large h 
which they commonly call the Lanthorg-FI 
that is ſaid to yield a conſiderable Light, 
have a good Cut of it in Madam Marian 
Hiftory of Surinam Inſects, and the Inſed tk 
is common enough in the Amſterdam Cabine 
and I think likewiſe in Sir Hans Sloane s Call 
tion f Rarities; but I do not yet find any ti 
nal Account of the Production of theſe Light 
any more than of that produced by rotten Mo 

The Ignis Fatuus, or Fack in the Lanth 
I ſuppoſe to be no more than a Group of-{m 
enlightened Inſects, rather than ſoppolai it an i 
flamable Vapour, as ſome have taken it to be 
for if it conſiſted of ſuch Efluvia or Cori 
as riſe from the Earth or Waters that were i 
flamable, and by ſome Cauſe or other haduke 
Fire, they could not be of ſuch Duration, 
| ſides, we might as reaſonably expect, that 
the Effuvia ariſing at the — Time from 
ſame Body of Water ſhould equally. be infa 
able as theſe, and ſo the whole Surface of. tl 
Pong, Lake, or River, appear all ina Fla 
at one Time. The ſudden Motion of this Lig 
from Place to Place, very much agrees wit 
the Motion obſervable in the Groups of Gu 
which move in a Body ſometimes very flow 
and at other Times drive together with gie 


Swiftneſs. Happening to diſcourſe Ag he i 
Subjec 
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with the ingenious Mr. Godfrey the Cbymiſt, 
be told me, that he had often obſerved this 
ohe ealigbtened Body in ſome Places Abroad, and 
lad caught ſome of the Inſects which helped to 
compoſe it. But allowing it to be as I fay, the 
N occaſion of the Light in ſuch Inſects remains 
lane et to be diſcovered. | 
But this ſtrange Light has not given the Vul- 
neige a greater Surprize than the ?icking Noiſe 
one which is commonly called a Death-Watch; 
aug end therefore I think myſelf obliged particu- 
ay to take notice of it, and ſatisfy thoſe who 
Voor yer ignorant, that it is an Ine. The learn- 
ane Dr. Derham, in a Letter to me, mentions 
i: Sorts of the Death. wach; one is about the 
a beoeſs and Shape of a Lowſe, and the other a 
„de ery ſmall Inſect made like a Beetle: Theſe 
ig emmenly are found in July, in duſty Places, 
where they are bred and feed. This curious 
Gentleman obſerves farther, that they tick only 
when they are about to generate; he gives us a 
Cut of the firſt Kind in its natural Size, and 
which with the Mzcroſcope I have copied from 
tim; but the other Sort I have not been lucky 
enough to find, though there are many of them 
ugs 1 am informed) in the great Library at the 
Loyal Society. See more of this Creature, in 
i. Tranſ. No. 291. 
an The next Kind of Inſect ] ſhall take notice of, 
ou of that Race which is called Folium Ambu- 
Sens, or walking Leaf, which I have already 
n tated of in my New Improvements of Planting 
ubje P 2 and 
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and Gardening: It is a Creature, which, if we 
take the Story of it right, partakes both of! 
ſectal and Vegetative Life, being nouriſhed, x 
I have obſerved, as well by the Juices of the 
Tree, which the Mother Inſect lays its Eggs i 
as by its own, which I ſuppoſe are ſo unite 
that one and the other circulate equally in th 
Body of the Inſect, till itſelf, with the Len 
Joining to it, drop from the Tree, and © cree 
upon the Ground. I have therein given 
gures of 2 Kinds of this Creature, which ap" 
Eaſi-Indians, and have referred to the Cabineſ re 
of Dr. Ruyſb, and Mr. Vincent of Holland. 

The Inſefis we come now to take notice af 
are of the ſmaller Kinds, z. e. thoſe in Che 
four Liquors, Pepper-water, putrified Paſ 
&c. The largeſt of theſe is the Cheeſe-Mi 
which is however not big enough to hape it 
Parts diſtinguiſhed by the natural Eye, but mul 
be obſerved with a magnifying Glaſs to d 


ſcribe its Appearance. We may remark, by”! 
the Help of Glaſſes, that this Creature, hoe. 
ever minute, has all its Parts regularly framei n 
and its Motion agreeable to larger In/e&#s, wit Wi 
6 Legs. We may likewiſe be aſſured of its Gd 
neration, like other Inſecis, by the great Num da. 
bers a few will produce in a little Time, f 4" 
every one of them of the ſame regular F. 
In putrified Paſte, we may obſerve, by ou dug 
naked Eye, a Motion, though we cannot dilce For 
diſtinctly what Bodies they are that move; - 

ri 


if we put the Quantity of a Grain of Sand 
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at moving Paſte into the Microſcope, and add 
dit as much Water, the fourth Glaſs of a good 
Microſcope will ſhew them to be [nes of an 
like Figure, about an Inch long. In the 
of Wine, and upon the Outſides of Mine- 


of I 
ed, 
of the 


51 
2 al, we find great Varieties of living Crea- 
in th ures, which are very proper Subjects for the Mi- 
cope; and even the Maſſes or Mouldineſs found 


Legt 5 
cel ſuch damp Places as Cellars, and eſpecially 
where Wine is kept, gives us very entertaining 
roſpets. Vinegar and Pepper-water likewiſe at- 
ford us Abundance of Variety ; but becauſe I 
have found it a little difficult to bring Water 
nd Pepper into a right State of yielding theſe 
Injef7s, I ſhall take this Occaſion to acquaint 
ny Reader how I brought to the Perfection I 
felired ; for I do not know any Author who 
has yet given the Receipt, In June I took a 
Pint of clear Water, and put to it 5 or 6 whole 
Pepper-Corns, which I expoſed in a Porringer 
o the open Air about 3 Weeks: I then found 
neat Numbers of little Animalcula ſwimming 
na ſmall Drop of it; but in ſome Waters, 
where I had put beaten Pepper, I could not 
cover any. Inſects. We may farther remark, 
that if we put Hair, Leather, or any Part of 
Animal Bodies into- Water, and let it ſtand for 
Weeks or a Month, in June, July, or 
duguſt, we find it filled with [n/efs of various 
Forms ; but I ſuppoſe the ſeveral Kinds, ob- 
krvable in the ſeveral Waters, have not their 
Original in thoſe Waters, but are ſeverally pro- 

Whos duced 
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duced from Eggs laid there by ſome Math 
Inſects, that are then in the Air, which t 
ſpectively come to each of them, as to prop 
Neſts or Nurſeries for their Voung; and I the 
rather am of this Opinion, becauſe if we ci 
keep ſuch Bodies as uſually produce Inſecis con 
fined by ' Coverings of Lawn, or Muſlin 
vue find no living Creatures in them. And 
gain, as the Mother Inſefts are of ſuch a dimi 
nutive Size, that they are not to be diſcerned 
without Microſcopes, it is no wonder they ca 
lay their Eggs in thoſe Mixtures without being 
perceived; and] ſuppoſe the Air is full of them 
eſpecially in the Summer Months, the ſmaller 
Sorts ſerving as Food to the larger ; and it may 
be therefore, that Natdie has made the ſmalleſt 
Kinds more prolifiet&than the reſt. 
I ſhall conclude with ſome Account of the 
. Animalcula in Semine Maſculino, or of fuch 
minute Creatures as are found in the Male Li 
quor of living Bodies, which ſome of the Learn- 
ed ſuppoſe to be the Rudiment or Principle of 
the Fætus. In taking this Liquor from the ſe 
veral Kinds of Animals, we find by the Micro. 
ſcope, that ſuch Animalcula are of different F- 
gures and Bigneſs, as the Animals they were 
taken from differ in their Parts from one ano- 
ther. And theſe minute Creatures have ſo much 
Life and Spirit in them, that ſometimes they 
remain alive above 3 Weeks after they are taken 
from their Parent Animal: The different Opi- 
nions concerning their Progreſs into the — 
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_ ihe Fanal, Thave before given'in the Chap- 
+: of Quadrupedes ; the Figures of one Kind 2 
f them is delineated below, vis. 


lanation of the Plates relating to Chap. XII. 
bod and XIII. 


pP L A TE xxV. | 
why I. The. Bull-Beele ; ; from the Royal So- 


Fi ig. II. The Animalcula in Semine Maſcu- 


- 


Fig. III. The laſt State of the large Ghar. 
Pig. IV. A Centipes; Vun the Weſt-In- 
lies. | 

Fig. V. A, {. Monoculus Fund * in Thames 


PLATE Xxv1, 


Fi ig. I. Shewing the Gradation from the Moth 
A, by B. and C, to the Humble Bee D. 
Fi ig, 2. A: A Water-Beetle. l 
B: Cantharis Aquatica. 
OE: 4 Water- Scorpion. 
| D: Cram p Spider. 
\ Fig, II. A: 4 Female ew. Wenk. 
B: The Male Glow- Worm. 
All theſe are. n Mr. Dane s Col- 
kction. 
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Fig. IV. We Inſect which blighted the Horſe- 


beans in many Parts of England, Anno' 17 '9, 
from the Reverend Mr. Laurence. 


P LATE XXVII. 


Fig. I. A: The Eggs of the Silk-Worm. 
B: The Nympha, or Caterpillar of 


5 he ne 
C: We Silk-Bag of the ſame, in 
which it changes into the Chry- 
ſalis D. 

: E: The Male-Moth proceeding frm 

the Chryſalis D. 
F: the F emale-Moth proceeding from 

the ſame. - 

Fig. II. A: The Nympha, or Caterpillar, 
feeding upon the Nettle, which changes to the 
Chryſalis B, fo the Butterfly ©, 2 

Fig. III. A; The Death-Watch, of its na. 
tural Bigneſs. B: The ſame with the Micto- 
ſcope ; from the Reverend Dr. Derham. 

Fig. IV. A: The Nympha of the Lady-Cow, 
| + The Chryſalis of the ſame: and C: The 

perfect State. 
3 Fi ig. V. A Prega Deos; ; from the Eaſt-In- 
ies. 

Fig. VI. An Inſet, "om Amboyna, whoſe 
natural Length is tight. Inches ; talen from the 
CORE 4 Dr. LO at mine 
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"CHAP. XIV. 


Explaining the Uſe. of the foregoing Remarks, 
with ſeveral Obſervations. relating to CLI 
MATES, _ | | 


N the preceding Chapters I have given a 
general View of many Remarkables in the 
Works of the Creation, and have diſpoſed them 
in ſuch a Manner, as may lead us to imagine, 
that a/ Bodies have ſome Dependance upon 
one another; and that every d:ftinf# Part of 
Nature's Works is neceſſary for the Support of 
the Re; and that if any one was wanting, all 
the Reſ# muſt conſtantly be out of Order. It 
ſeems in this Caſe, as in that of Numerical 
Figures, each of which has a Power in itſelf 
of filling a certain Space, without which the 
ſeveral Gradations in Numbers cannot be ex-- 
prefled ; and was there to be wanting any one 
of thoſe Figures or Powers, the Reſt could 
not maintain a gradual Progreſſion of Num- 
bers, but muſt frequently make ſuch Breaks 
and Chaſms as would run them into the great- 
eſt Confuſion and Diſproportion. | 

We obſerve fo exact an Harmony between 
Natural and Mathematical Proportions, - as 
might give every thinking Man Reaſon to be- 
leve the Latter could not have been without 
the Former; or that the Laws or Rules of 
Mathematics, as they now are, could not 2 

juſt, 
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juſt, if Nature's Laws were different from what 
we now obſerve them to be. In whatever falls 


under our Obſervation in Nature's Works, we 


may remark a conſtant Regularity, and a 
Symmetry and Proportion; the Vegetables have 
their Roots proportionable to the Branches ahd 
Parts they are to maintain; the Animals hape 
their Stomachs agreeable to the Quantity df 
Food neceſſary for their Support; and even 
thoſe Inſects which are of the leaſt Regard, 
have every Part diſpoſed with ſuch a juſt Re- 
gularity and Propriety, as to bear an Analogy 
with thoſe in Animals of the greateſt Eſteem, 
The Frame and Figure of the Parts relating to 
every Animal, bears a right Proportion with the 
Body it is to move or direct: And the L 
of Life in all Bodies is more or leis, as any of 
thoſe Bodies are later or ſooner coming to their 
Perfection of Growth; for we obſerve, that ſuch 
Bodies. as are moſt ſpeedy in their Growrh, are 
proportionably ſhort-lived, and of ſmall Remain; 
and fo on the contrary, In Muſic, there are 7 
diſtinct Tones or Notes, which fingly expreſs 
a Power of Sound different from the Reſt; 
and when any one of thoſe Tones is laid down 
as a Ground-work, the progreſſive Tones from 
that Ground-Note to the Octave, which is the 
Reſolve of the Ground-Note, declares the Key, 
either by a certain Number of Semi- tones, to 
expreſs Melancholy, in what is called a Ha- 
Key; or by a greater Number of whole Tones, 
to make the Expreſſion more brisk or poig- 
ot 
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nant to the Ear, and then is called a Sha 
Key; but whether the Key be flat or ſharp, 
there is yet a regular Circulation of Sound, 
which is natural to the Ear, and may well 
enough be compared with the Circulation of 
Blood in the Bodies of 2 Animals of different 
Species, which though they both enjoy the 
Benefit of Circulation of Juices, the one is 
much brisker and more lively than the other. 

The Diſtance between one whole Note and 
another may be divided into very minute Parts; 
but thoſe who have to do with imperfe& In- 
ſtruments, ſuch as Organs, Harpficords, &c. 
content themſelves only with Semi- tones and 
Warter-Notes, in order to keep a tolerable 
Harmony in every Key; but a nice Ear ma 
eafily diſcover their Imperfection, eſpecially 
when they are ſtruck againſt a Mafter-Note. 
In perfect Inſtruments, ſuch as the Violin, &c. 
every Key may be ordered by the Artiſt who 
plays upon it, to expreſs any Sound with fo 
great Exactneſs, that the Ear cannot diſcover 
the leaſt Diſorder or Imperfection of the Har- 
mony, the Juſtneſs of which may be compa- 
red to a healthful Body; the Imperfection of 
the other to a Body diſtempered, where the 
Circulation is not juſt and regular; ſo we may 
learn, that where there is a familiar Gradation 
without Breaks, a Thing is natural, but other- 
wiſe unnatural. 

To ſuppoſe that heavy Bodies can be raiſed 
on a ſudden; with che ſame Certainty that _ 

cou 
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could move them by gentle Degrees, would 


make us guilty of an Error. The Fack,. the 
Leaver, the Wedge, and ſuch mechanic Pow. 
ers, will, by gentle Operation, perform what 
the greateſt Strength cannot perform on a ſud- 
den. A Man might jump down a Precipice 
and end his Life ; but he might take Time, 
and walk perhaps a Mile or two, and gain the 
Bottom with Safety ; it is natural therefore to 
go Step by Step. The Caſe is the ſame in 
Animal Bodies, but moſt remarkable in the 
Human Race; where, in Health, the Beats 
of the Pulſe agree with the Vibrations of a 
Pendulum ; but were we to provoke that Na- 
tural Courſe of the Blood to a quicker Mo- 
tion, by invigorating Diet, ſhould we not find 
the Body and the Senſes indiſpoſed, and even 
ſometimes by Violence rob the ſeveral Parts of 
their natural Functions, and thereby occaſion 
Death? Were we to examine the Circulation 
of Liquors in the ſeveral Kinds of Bodies ani- 
mated, we find the Squirrel, and ſome others, 
to have naturally a much quicker Pulſation 
than Mankind; the Snazl, and other Inſet, 
have a Circulation of Juices much flower; 
but muſt we therefore conclude, that a Man 
is in Health becauſe his Pulſe keeps Time, ei- 
ther with that of an healthful Squirrel or Snail? 
The Parts of every diſtinct Creature are fo or- 
dered by Nature, as to receive, in a certain 
Capacity, the Liguors flowing thro' them; 
but were thoſe L:quors to move either quicker 
| | or 
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or flower than Nature appointed, in each re- 
ſpective Body, the Body they moved in would 
be diſtempered. _ IH, | 

Heat and Cold are comparative Terms. Fire 
we fay is hot, and Ice is cold; but we ſay that 
Water is cold, and the Weather at Midſum- 
mer is hot; but this Heat, or this Cold, have 
their Degrees as much as Light and Darkneſs, 
or White and Black, or any other Colours. To 
ſay that a Thing is Red, is not to expreſs what 
Colour properly it is of; there is the Car- 
mine, the Lake, the Vermilion, and Red-Leads, 
which ſhew us there are many Degrees of that 
Colour. Again, the Degrees of Heat are in- 
numerable; one will melt Gad, another Si- 
ver, another Copper, another Lead and Tin, 
another Roſin and Wax, and a leſſer than theſe 
Ice. And now we come to ſay, that Vater 
congeals into Ice by Cold; and, as ſome ſay, 


_ Chryſtaline Bodies are conſolidated by a conti- 


nual extream Cold; but the hardening of Va- 
ter into Ice happens only from a leſs Share of 
Heat, as the liquifying of Wax and ſome Me- 
tals is cauſed by a greater; ſo Cd is only a 
leſs Share of Heat, and ſo the contrary. 

The Great and the Leſs have their gradual 
Differences, A Grain of Sand, and the Ter. 
raqueous Globe, one may ſuppoſe at a vaſt Di- 
ſtance from one another, with Reſpe& of Mag- 
nitude ; but alas! were we to make Compari- 
ſon between the Globe of Earth and the other 
Planets, we ſhould find a Difference almoſt as 

| extenſive 


222 A Philoſophical Account of the 

extenſive as between the Grain of Sand and 
our Globe ; bur between theſe Points of Magni- 
tude there is Room in Thought for innumer. 
able Diſtinctions; ſo is it in the Appointment 
of Numbers, they ſeem capable of infinite Di- 
viſion and Increaſe. The Tones or Nates-of 
Muſic are as diviſible, The gradual Increaſe 
of Mechanic Powers is as extenſive, and the 
Vegetation of Plants is as gradual, as well as 
the Life and Growth of Animals. It is there. 
fore in this Foundation of Natural Hiſtory, I 
have ſuppoſed a Scale of Life, or a Chain: of 
created Beings ; for if our Reaſon tells us me 
ought to move gradually, there is certainly x 
Gradation in Nature, and therefore that gra- 
dual Motion is natural and reaſonable ; and 
whatever is not ſo, is contrary to Nature.and 
Reaſon; and I do not know a better Way of 
bringing the Unlearned to a right Judgment 
of Things, than by giving them a general 
View of. Nature's Works, which at the fame 
Time may lead them into the Way of Res- 


ſon, and ſhew them the Wiſdom of the 


CREATOR. 
All our Senſes are Witneſſes of the Grada- 
tions in Nature, by which we are taught to 
act with Gentleneſs and Deliberation in ſueh 
Things as are to be durable; for whatever 1s 


too haſtily gone about, or is forced to greater 


Speed than Nature appoints, muſt inevitably 
periſh before its due Time; and it is from 84 
juſt Obſervance of ſuch progreflive Methods as 
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Nature takes in the ordering and directing her 
Works, that our Reaſon is guided wan. to our 
Advantage. 

From Conſiderations 4 this Kind we may 
learn how ridiculous it would be to ſuppoſe, 
that becauſe a Plant cultivated in the Torrid 
Zone, required a greater Heat than we enjoy 
in our Climate, to ſupport it in a due State of 
Health, that therefore the Heat of a Furnace 
would give it a quicker Vegetation; or, to 
conclude, when we had killed a Plant or an 
Animal by an extraordinary Warmth, that 
therefore Nature directed it ſhould have none 
at all. There are certain Degrees to be cho- 
ſen, agreeable to thoſe appointed by Nature, 
for the Support of each reſpective Plant and 
Animal; nor ought. we to ſuppoſe, that be- 
cauſe we find a Gardener raiſes a proſperous Crop 
in one Place, we may have the ſame Succeis 
in another, without thinking reaſonably upon 
the Difference of the Soil or Situation: But yet 
have I known many Inſtances of Men, who 
have been Sufferers, by acting without Under- 
ſtanding in Caſes of this Nature. Some, who 
have been inriched by a Clay, have been un- 
done by following the ſame Rules upon a 
Sand; others have ſo far out-done Natural 
Heat, that they conſumed their Gardens, and 
deſtroyed all they had, without regarding that 
Nature has her Laws, which mutt be obeyed, 
and that ſhe acts with Gentleneſs, and will not 
be forced out of her Way. Thus it appears, 
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that an Art is only the true Knowledge of Na- 
ture, and that thoſe who do not really know 
the natural Foundation of what they prof 
are not Artiſts. 

The more particular Uk of this Schuaws to 
Gardeners is, by dire&ing them to conſider, 


that as every diftin&t Animal has its Climate 


and Food natural to it, ſo has every Plant an 
Expoſure, Temper of Air, and Soil, proper to 
nouriſh and maintain it in a right State of 
Health: And again, as we find ſome Animals 
to delight in the Waters, ſome in open ir, 
and ſome under the Earth; fo are there Plant 
likewiſe that have their ref pective Appoint- 
ments in the Waters, as the Lens Paluſtris, 
or Duck-Meat ; and in the Air, as moſt *ſur- 
culent Plants; and even under the Earth, as 
the Truffle ; ſo in all Plantations we make 
we ought to obſerve what Element, Situation, 
and Soil, relates to each, if we would be ſure 
of Succeſs. 

To judge rightly of the Method of creating 
Plants brought to us from ſeveral Parts of the 
World, I conſider wo Things. Firft, The 
Soil of the Country they grow in, which ! 
would imitate as near as poſſible. Second), 
The Time of the Spring in the Country they 
are natural to, and as near as may be the De- 
gree of Heat in that Time of Spring: For as 
every Plant has its appointed Times of Reſt 
and Growth, it would be unnatural to force 


its Growth, when Nature ordained its Repoſe; 
or 
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or to abandon it to Repoſe, when it ſhould be 
aſſiſted by a Warmth agreeable to its own 
Country Spring. | | 
To know the Time of Spring agreeable to 
every Plant, is to learn the Latitude of the 
Country it grew in ; and in the next Place, to 
confider the Degree of Heat natural to that 
Climate in the Time of its Spring. To judge 
of the Time of the Spring in every Country, 
is to obſerve in what Zone it lies; whether in 
the Torrid Zone, i. e. between the Tropics, or 
in the Temperate Zones, i. e. from each Tropic 
to the neareſt Bounds of the Frigid Zones, or 
from. the Polar Circles even to the Poles them- 
ſelves. dad hg d 
The Plants which grow between the Egui- 
nctial Line and the Tropic of Cancer, or to 
the Northward, (i. e.) towards us, we ſup- 
poſe to have their Spring as ſoon as our Days 
lengthen: And as the San comes towards us 
more and more, all the Places between that 
Line and the Tropic are gradually enlivened 
with Spring. At the ſame Time, while the 
dun moves this Way to its Boundary or Tropic, 
which is about 23 Degrees North Latitude, 
the Influence of it has its Operations on every 
Thing gradually from the Tropic to the Polar 
Circle, and from that to the Pole itſelf: So that 
if we judge of the Latitudes, as they are gra- 
dually placed in the Map, and the Times and 
Degrees of Heat progreflively moving thro' 
them, we cannot fail of giving every Plant, 
ſrom 
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from any Part on this Side the Line, its Force 
or Warmth at the right Seaſon; and ſo we 
muſt maintain a due Regard to ſuch Plants 
as are Natives of thoſe Countries on the other 
Side the Line. When the Sun begins to leave 
us, their Spring is then coming forward, and 
every Day increaſes as much that Way, as we 
on the North-ſide of the Line decline into 
Pinter; fo that whatever Plants we have from 
thence, we ought to help at that Time, as we 
would our own in our own Spring. 

We are moreover to remark, that as the 
Sun's Motion and great Influence is between 
the Tropics; and that every Year its Motion is 
from South to North, and back again; ſo that 
Motion will produce two Springs every Year 
in each of the Countries it paſſes over; which 
Springs we may judge of, by enquiring into 
the Sun's Courſe, which a common Almanack 
will ſhew us; and then allowing about 6 
Weeks for the Sun's Progreſs, before it can be 
directly over the Place we pitch upon, I ſup- 
poſe that will be the Time of Spring in'that 
Country; for when the Sun's Power is moſi 
violent in any Place, we find all Plants have 
finiſh'd their Spring Shoot, as we obſerve in 
England at Midſummer, when the Sun is neat- 
eſt to us. In the Temperate Zones, ſuch as 
we have the Happineſs to enjoy, tho' the Sun's 
Influence is more moderate, yet we may ob- 
ſerve that the greateſt Share of Heat only ſerves 
to ripen our Fruits; but it is the gentle Warmth 
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gradually increaſing, like that of April, which 
makes our Plants vegetate. 

When the Spring-Shoot is perſected, and the 
great Summer-Heat is over, Nature begins to 
make a ſecond Shoot; but that Shoot is ſeldom 
of any great Conſequence with Us ; the Sun's 
Heat declines, when our Plants want it to in- 
creaſe, and the Attempt of Vegetation proves 
vain. I am of Opinion, were we then to give 
thoſe ſhooting Plants a convenient Shelter, and 
an additional Heat, regulated by a Thermome- 
ter, ſo that it ſhould be equal to that in the 
Month of April, we might even bring them 
to bear Fruit in the Autumn Seaſon. I have 
known ſome Trees, which, without any Help, 
have ripen'd ſome few Fruit of the ſecond 
Spring. It is common enough in Strawber- 
ries, Rasberries, and Cherry-trees, eſpecially if 
the Bloſſoms of the Spring have been taken off 
at their firſt Appearance. . 

When we have conſider'd the Time of Spring 
in the ſeveral Countries of the Earth, from 
whence we receive Plants, we are next to en- 
quire the Degrees of Heat in each of thoſe 
Places at the Time of their reſpective Springs, 
which we muſt imitate as near as poſſible ; 
and I obſerve, that our M:dſummer-Heat is 
powerful enough to maintain any Plant brought 
us from between the Tropics; therefore, as we 
have it in our Power to give that Degree of 
Heat, at any Time of the Year, by means of 
Fire, we may keep any Plant even from un- 
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der the Zine, in our Conſervatories, regulated 
by a Thermometer, at our Midſummer Degree 
of Heat, which I ſuppoſe will agree- well e- 
nough with the Spring Heats in thoſe Coun- 
tries lying between the Tropics; and at the 
ſame Time I would have an Hygrometer in the 
ſame Stove or Conſervatory, by which we 
might regulate the over Moiſture or Damps in 
the Air of the Houſe. 

The Air in England is generally ſo tempe- 
rate, or the Paſſage from the Heat to the Cold 
is ſo gradual, that Plants which naturally grow 
8 or 9 Degrees more South than we are, wil 
grow here without any Shelter; but indeed they 
have this Advantage, that the Time of their 
natural Spring, or awaking from their Reſt, is 
but a little different from the Seaſon of our 
Spring; ſo that when Nature appoints them 
to make their Shoot, the Sun is coming towards 
us, and retards them in their Attempt. . 

In my Kalendar of Gardening I have gwen 
a Deſign of a Green-houſe or Repoſitory for 
exotic Plants; but for the Preſervation of the 
molt tender Kinds, ſuch as grow near the Line, 
there isno one does ſo well as that contrived by 
the curious Monſieur Le Cour of Leyden, for 
the Production of that moſt excellent Fruit 
called the Ananas, or Pine-Apple, from whole 
Model there are 2 or 3 now built in England. 

I think I have ſaid enough to inform my 
Reader how neceſſary it is to obſerve the Laws 
of Nature in the Preſeryation of created Bo- 
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dies, tho' I am not inſenſible that even the 
Contemplation of one created Body alone would 
afford Matter ſufficient for a large Volume; 
but my Deſign being only to exhibit a gene- 
ral View of Things, rather than to enter upon 
Particulars with too much Freedom, I chuſe 
to leave the Enquiry into the more nice Parts 
to the Curious, who have Leiſure and Oppor- 
tunity to obſerve them. 

I ſhall conclude with ſome Particulars relat- 
ing to ManxInD, who, altho' he be Lord of 
All, and has a Power of governing every living 
Creature, yet has he many Particulars in his 
Frame which bear Analogy with the Parts of 
thoſe Creatures he is ordained to govern, The 
Harmony which Nature maintains in the Ge- 
neration and Production of Quadrupedes, is not 
contradicted in Hi. The Functions of ſeve- 
tal Parts in Brutes direct to perform what the 
ame Parts would do in Mankind, was he not 
indued with Reaſon to guide him in his Actions, 
and over-rule what is brutal in him. But this 
is a Matter which relates more particularly to 
thoſe who make it their Buſineſs to conſult the 
Health and Welfare of Men, rather than their 
Natural Hiſtory, which is my preſent Subject. 
| ſhall therefore content myſelf with obſerving 
only ſome remarkable Particulars, which are 
not commonly taken notice in the Human 
Hecies. 

The Longings in Women, and the Marking 
of Children, are Subjects which have occaſioned 
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muſt have an extraordinary Power over the 
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Diſputes among the Learned; but I do not 
find either of thoſe Caſes yet determined, {6 
that I cannot well omit a Conjecture or two of 
my own relating to thoſe Subjects. I ſuppoſe 
when a Woman is pregnant, there is a regular 
Circulation of Juices thro' the Bodies of both 
the Mother and the Fætus, admitting only that 
the Parts of the Fætus ſubſiſt or are ſupported 
by ſuch fine Juices as we may fay are diſtilled 
from the Blood of the Mother; for the Parts 
fully grown are undoubtedly more capable of 
giving Paſſage to more groſs Juices than thoſe 
which are in Embryo, and in ſuch a minute 
Body; and in the Fætus muſt be as fine as a 
ſubtle Vapour, almoſt equal to thoſe Spirits 
which nouriſh the Brain of a full-grown Body, 
The Fatus has its Head firſt formed, and 
that, as well asall the other Parts, is regularly 
ſupplied with Juices from the ſeveral Parts of 
the Mother, as they are analogous to one ano- 
ther; therefore, I ſuppoſe, as the Brain both 
of the Mother and Fætus have an immediate 
Communication with one another, ſo I imagine 
the extraordinary Deſire of the Mother has ſo 
immediate an Effect on the Brain of the Fa- 
tus, that it becomes diſtempered, and conſe- 
quently muſt affect the Brain of the pregnant 
Woman, and ſo both are out of Order. 
Again, the pregnant Woman, by touching 
any Part of her Body, when a ſtrong Deſire 
of any thing predominates in her Imagination, 
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han Part of the F#tus, and eſpecially becauſe 
Things ſo ſmall and flexible will ſooner take 
an Impreſſion than others which are perfected; 
but this by way of Hint to the Learned. I pro- 
ceed next to obſerve the ſeveral Kinds of Men, 
whoſe Difference is remarkable. 
There are 5 Sorts of Men; the Zite-Men, 
whichare Europeans, who have Beards, and a 
Sort of White-Men in America (as I am told) 
who only differ from us in having no Bears. 
The zd Sort are the Mulattoes, which have their 
Skins almoſt of a Copper Colour, ſmall Eyes, 
and ftrait black Hair. The 4th Kind are ho 
Blacks, who have rait black Hair: And the 
cth are the Blacks of Guinea, whoſe Hair is 
curled, like the Wool of a Sheep. Such are the 
Marks of Diſtinction; and the Behaviour ob- 
ſerved between rude and civilized Nations, is 
to be wholly attributed to the Arts of my E- 
ducation. 


Explanation of the Figures relating fo ** 
| ter XIV. 


PLATE XXVIII. 


Fig. I. The Eggs taken from the Ovary of a 
Woman ; by Dr. Douglas. 

Fig. II. An Human Fœtus before Quicken- 

ing, from the Royal Society's Collection. | 

Fig. HI. An Human Fœtus after Nicken 


ing, from the ſame. 
; . Q4 PLATE 
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Fig. I. A Skeleton of a Man, whereby the 
Difference in the Oſteography in the Man, 
and other Creatures, may be obſerved. . © 

Fig. II. The Skeleton of a Monkey, ſhew- 
ing the Difference between that Creature, and 
be Human Species. , $2 


CHA P. XV. 


An Account of ſuch Lands in England as are 
filed Barren, with ſome Propgfitions tending 
to their Improvement, and ſome Remarks. re- 
lating to Fiſn-Ponds. 2 


TI N my Book of New Improvements in Plant- 
ing, &c. I have endeavoured to excite our 
Eugliſb Nobility to plant Timber, as well for 
the Uſe of their own Families, as for the pub- 
lick Good; and fincel find that Work has not 
been diſagreeable, I am the more ready to pub- 
liſh what I have fince obſerved in the Cultureof 
profitable Trees, and the Method of Improving 
what we now call Barren-Lands. I have-often 
viewed our deſolate Foreſts, and barren Plains, 
with an Eye of Pity, conſidering how. much 
we were at the ſame Time beholden to diſtant 
Nations for thoſe Commodities, which. might 
with Eaſe be cultivated in our n Cont), 

$4” 


A 


© a 27 vr > * 


= 
$4 © 
* . » * 
. * 
4 : : F 
6 44 25 


> 


* 
. 


* 


* 
9 . 


' 


v», Oy pF 10 * 
241 F ; j 
e Ti 


6 * * Fi * 
1 * 
” * 


Pd 


- 


— 


\ 
S 
* 

dd 


LIL, LV 
/ * - 


PF 


, 


N 


7 


\,* _ . % © \ 
\ D Dd INN 


- 


A % 
IO N 
— 
- 


— 


* 
— 


Wh | 
. ee 


>» . 


— 
. 
— 


Wokks of NAruRx. 233 
and which might turn to great Profit, and ſe- 
cure us from the Aſſaults of ineroaching Neigh- 
e e 
In my Travels about England, I obſerved that 
we have 3 ſorts of Soil, which are generally ac- 
counted unprofitable, ſuch as Heath-Groundt, 
Chalky- Hills and Plains, and that which affords 
only what is called dead Sand. Some of the 
Foreſts indeed yield good profitable Land for Corn 
and Paſture, and have formerly borne valuable 
Burthens of Trees; as have alſo ſome Grounds 
belonging to private Gentlemen, from whence, 
upon Emergencies, have been reaped conſidera- 
ble Crops of Timber, whoſe Price has even over- 
balanced the Worth of the Ground it grew upon, 
And we have many late 'Inſtances of Eſtates 
which have been fold, whereon, in a few Years 
afrerwards, the Timber produced has yielded 
more Money than was given for the whole Pur- 
chaſe of the Land. In my former Works upon 
this Head, 1 have rated Land for Timber at 5 8. 
fer Acre; but ſuch Lands as I am here treat- 
ing of have been fold for 1s. per Acre, and leſs. 
The fir/t I ſhall take notice of are the Heaths 
in England, which at preſent ſcarcely yield Food 
enough for Sheep, and are of no other Uſe. 
This fort of Land, which is generally ſandy, 
and in which commonly we find abundance of 
moraſs Ground, I adviſe to be cultivated for the 
propagating of Fir-Trees, which are of ver 
quick Growth, uſeful, and agree well with ſuch 
Land. We have ſome Inſtances of this fort of 
| Land 
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Land cultivated in this manner ; but in Germe. 
ny, and ſome of the North Parts of Europe, we 
find whole Forefts of Firs growing in this kind 
of Soil. At the Earl of Alresford's, near Guil. 
ford in Surrey, we have an Example of the good 
Thriving of theſe Trees upon a Hill of common 
White Sand, ( in-which one could hardly ex- 
pect the leaſt Vegetable Quality) and yet they 
have not been planted quite 30 Years, tho? they 
are now above 40 Feet high: But it is to be ob- 
ſerved, they are hardly 6 Feet aſunder, which 
may be the Occaſion of their extraordinary 
Height, and the Clearneſs of their Stems, 
without Knots. The Experience I have had 
of this Tree, eſpecially of the Scots Fir, tea- 
ches me, that it thrives better raiſed from Seed 
upon the Spot where it is deſigned to remain, 
than if it be tranſplanted. 

To make a Seminary of theſe Trees, we ga- 
ther the Cones or Fruit of them in September, 
even while their Rind partakes yet of a Green 
Colour; for thoſe Cones which are already 
cracked and opened, produce little or no good 
Seed. The Cones being thus gathered, we lay 
them in a dry Place during the Winter, and a- 
bout February either expoſe them to the Sun 
till they crack and open, or elſe put them in 


ſome Veſſel into an Oven after the great Heat is 


gone off, By either of theſe Ways we come at 
the Seed without Difficulty, as, I have tried 
with good Succeſs; tho' ſome have been apt to 
ſuſpect, that thoſe Cones and Seeds which are o- 
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pened by the Heat of an Oven, would be too 
much dried to vegetate or ſpring in the Ground: 
When theſe Seeds are well cleaned, we ſow 
them thin in Beds, covering them about half an 
Inch deep with fine Earth, and in a Month's 
Time they come up ; but we muſt take great 
Care at their firſt Appearance to preſerve them 
from nails, which are their worſt Enemies. The 
ſame Summer they ſhoot hardly more than an 
Inch; and as their Roots lie very near the Sur- 
face, it is adviſable to ſift Sand over the Beds 
near half an Inch thick, about September, to 
keep them ſteady, and prevent the Froſts from 
turning them out of the Ground. The 2d Year . 
they make Plants of about 4 Inches high; and 
if they were to remain in the ſame Bed the 3d 
Year, they would be near a Foot taller ; but I 
hold it much better, if any of them are to be 
removed, that it ſhould be done when they are 
2 Years old, and even then with extraordinary 
Care, laying them in a Barrow or Caſe of 
Earth, to be tranſported to the Place appointed 
for the Great Plantation; and obſerve, that 
we do not take them out of this Earth, till 
the very Inſtant, if poſſible, that we are to 
place them in the Station where they are ever 
after to remain ; for a little Air dries and 
ſhrinks the Coat of their Roots, and their Pa- 
renchymous Parts; ſo that they remain for a 


Time without the Power of Growth, and per- 


haps rot or grow diſtempered by a Stagnation 


of the Juices, In this Plantation 1 would not 
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adviſe to ſet them more than 6 Feet apart; 
which would be a Means, as I have obſerved 
before, of their growing ſtrait and tall, unleſs 
indeed we would run the Hazard of tranſplant- 
ing ſome of them a ſecond Time, and then the 
Diſtance between them need not be above 3 
Feet, which would yet contribute ſo much the 
more to their aſpiring and upright Growth; 
during their juvenile State. They might remain 
in this Manner about 5 or 6 Years, and then it 


would be high Time to draw every other Tree 


to make Room for the reſt, The Method 
which has been uſed for tranſplanting F:r-Trees 
of this Age, and even ſome Years beyond it, 


with good Succeſs, was invented by the ho- 


nourable James Fobnſton of Twickenham, Eſq; 
who about Midſummer tranſplanted ſome of 
theſe Trees above 20 Feet high, in a Prepara- 
tion of Earth and Water, of the Conſiſtency of 
a thin Mud, filling it up with fine Earth, till 


the Root of the Tree was firmly ſettled in it. By 
this Means, the Trees ſo planted, had made 


Shoots on their Tops above a Foot long the fol- 
lowing Year, before the others, (which remain- 
ed in the Nurſery) had even begun to ſhoot. 
I have before taken notice of a new-invented 
Method of tranſplanting Trees with Safety, by 
Means of a Vegetable Mummy, or Compoſitions 
of Pitch, Bees-Wax, Turpentine, and ſuch like ; 
and I believe it would be of no ſmall Uſe in this 
Caſe, eſpecially if we were to tranſport Trees 
to any great Diſtance, The anointing the 
Koots 
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Roots with ſuch Preparations, and eſpecially 
thoſe Parts where they have been cut or 
wounded, would keep them from drying, or 
ſhrinking up by the Air or Sun, and even con- 
tribute ſomewhat to their Growth, For the 
Fir, indeed, I rather recommend the- anoint- 
ing the Roots with Turpentine alone, or elſe 
mixed with Tallow, which might eaſily be done 
with a Bruſh when it was warm; for the Tur- 
pentine I ſuppoſe cannot fail of giving ſome 
Nouriſhment to the Tree which naturally pro- 
duces it ; and the Fat of Animals is generally 
allowed to affiſt Vegetation, as I have before 
obſerved, where I recommend the Uſe: of Soap, 
to anoint the Roots of Vegetables, to which I 
refer, 7 

The Scots-Fir and Pinafter are what I 
chiefly would adviſe to be planted for Timber, 
in Sandy and Heathy Ground, as they are both 
able to maintain themſelves in Variety of Sea- 
ſons. I have ſeen both theſe Kinds yield pro- 


firable Timber for Plank or Boards in 40 Years. - 


from the ſetting, as the People now living have 
aſſured me, that ſaw them planted and raiſed 
from Seeds. A Gentleman of Devonſime has 
now many of them growing upon a red Rock, 
where they thrive exceedingly ; ſo that the Hz/ls 
in Derbyſbire, and ſuch as are rocky like them, 
need not deſpair of bearing one Time or other 
this profitable Burden. But leaſt 40 Years 
ſhould be thought too. long Time to wait, 


without receiving any Advantage, let us con- 
ſider 


238 A Philoſophical Account of the 


fider the Ground was before the Plantation 
for little or nothing; and in half that Time, 
the Plants which may be drawn out to thin 
the reſt will be fit for Scaffolding, or ſome o- 
ther Uſes ; and all this while, the growing Trees 
are increafing in their Value, without any Ex. 
pence or Labour, more than the firſt Charge. 

But as Heath Ground is the Soil I pr 
for ſuch Plantations, and is for the moſt Part 
in Common, it will be difficult to incloſe it. I 
think, however, the beſt Method to overcome p 
that Difficulty, would be to /ummon the Poor b 
of the Pariſh, who have chiefly the Right of h 
Commoning, and parcel out ſuch Land in ws Wl Þ 
many Lots as there are Perſons who can juſtly f 
claim a Right to it; and then the Choice a- Wl ? 
mong them, of the reſpective Parcels of Lind, ti 
to be made by balloting, or elſe let them chuſe 
according to their Seniority, or the Length of h. 
Time that each of them, or their Families, d 
have been Inhabitants of the Pariſh: By this W 
Means every one of theſe poor People would WW © 
find Matter of Employment, and become Poſ- 
ſeſſors of Land, which they might, juſtly call W u 
their own, and thereby have Encouragement to » 
eultivate and improve it: Theſe People till MW * 
being tributary to the Lord of the Manor, in 
proportion to the Value of ſuch Lands as they WW 
hold, and to be obliged alſo to plant a certain I ch 
Number of ſuch Trees for Timber as the Land ar 
will beſt nouriſh. It is my Opinion, that many of IN he 
our Poor, which at preſent are troubleſome and Ii th 
| expenſive, 
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expenſive, may by this Method be rendered 
uſeful to the Pablick, and live in a contented 
State, enjoying every Man his own Right, 
without Incroachment from his Neighbours, 
or being ſubject, as the Commoners now are, 
to have the Benefit run only into a few Hands, 
while perhaps thoſe who have the greateſt Right 
have hardly Paſture enough for 6 Sheep, when 
others find Subſiſtence for 2 or 300. 

Another Way, which might tend to the Im- 
provement and propagating of Timber, would 
be by obliging every Tenant at the renewing of 
his Leaſe, to plant certain Numbers of Trees at 
his own Expence. Where any conſiderable 
Plantation happens to be made, I would adviſe 
a Stone to be ſet up, with an Inſcription, deno- 
ting the Year, the Seaſon, and by whom planted, 
that it might be an Inſtruction to future Ages 
how long ſuch Trees had been growing, to pro- 
duce the Sum they might then be ſold for, and 
inform the Succeſſor of the Perſon's Name, who 
ſo wiſely had the Foreſight to provide for him. 

The other Sort of Ground, which next falls 
under my Conſideration, is the Chall, ſuch as 
we obſerve, for the moſt Part, on Saliſbury- 
Plain, and the waſte Grounds about New- 
Market; and I much wonder, conſidering the 
great Scarcity of Timber and Fire-Wood in 
thoſe Countries, that no body has yet began 
any Plantation thereabouts, eſpecially ſince we 
have ſo many Inſtances of Hills and Lands of 
the ame Kind of Chalk in Berkſbire, Oxford- 

ſhare, 


* 
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ſhire, Buckinghamſhire, &c. which are covered 
with ſtately. Trees, as well for Timber as Fire- 
Wood. We there find the Beech is natural to 
that Kind of Soil; and in ſome Places the Ex- 
liſh Cheſaut thrives pretty well, and the Oał in- 
differently; but the Wallnut rejoices in that 
Soil, if it has any tolerable Shelter. I would 
recommend therefore to ſuch Gentlemen 2 
have Eſtates about Saliſbury and Neu- Marder, 
to take the Hills and Chalky Grounds of Berk- 
ſhire, &c. for their Example, and cultivate 
their Lands, which are of the ſame Kind, after 
the ſame Manner; ſo that in Time they may 
fave the Expence and Trouble which they are 
now at, in ſending many Miles for their Firimg 
and Timber, | , 
The Beech, which is a Lover of this Soil, 
grows much quicker in it than in ſome Land; 
which are counted much richer, and 1s; raiſed 
from the Maſt without any Difficulty, carrying 
this Conveniency along with it, that the S 
does not come up till the 2d Year ;- ſo that up- 
on the firſt ploughing of the Ground, we may 
ſow the Beech-maſt, and ſome Kind of Grain 
at the ſame Time, and. reap a profitable Crop 
of Corn before the young Beech appears, to beat 
the Expence we have been at in laying up 
Ground. In 12 or 14 Years we may begin to 
reap ſome Advantage from this new Wood, by 
cutting and thinning ſuch of it as is fit for Fir- 
ing. If we had an 100 Acres planted in - thi 


Manner, we might cut about an 8th Part at one 
Time, 
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Time, and at that Rate have a continued Sup- 
ply from Year to Vear; the firſt growing up 
by that Time we have cut the laſt ; and the laſt 
renewing itſelf again by that Time the other 7 
Parcels have bad their 2d Cutting. 
The Engh/b Cheſnut is likewiſe a very pro- 
fitable Tree; and though I have already men- 
tioned it in-my New Improvements of Planting, 
&c. yet I cannot help taking notice of the ex- 
traordinary Bulk that Tree will grow to. Mr. 
Greening, a very ingenious Nurſery Man at 
ter Brentford, tells me, that at the Seat of the 
Lord Ducie Moreton at Tartworthin Gloucefter- 
ae /ire, there is now growing an Engliſh Cheſnut, 
which he meaſured, and found the Girt 51 
Feet about, 6 Feet above Ground. This Tree 
divides itſelf at the Crown into 3 Limbs, one of 
which he meaſured 28 Feet and a half in the 
Girt, 5 Feet above the Crown of the Tree; 
which extraordinary Meaſure of the Limb only, 
is almoſt equal to the biggeſt Oat in England. 
He obſerved that the Soil was a ſoft Clay, ſome- 
what loomy, and the Situation on the Nortb- 
We/t-Side of a Hill : This Tree, he tells me,was 
mentioned in a Book Dedicated to King 7obn, 
and was then ſtiled the Great or Old Cheſnut 
Tree at Tartworth ſo that it is ſuppoſed it muſt 
be-above.a 1000 Years old. At the fame Sear, 
near the Place where this wonderful Tree now 
grows, my Lord Ducie told him he lately cut 
down an Elm, out of whoſe Limbs were made 
100 Pair of Stocks for Cart-Wheels, and whoſe 
| : R Body 
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Body was ſold for 22 Guineas upon the Spot ; 
from whence we may learn how ua loomy Soil 


contributes to the Growth of theſe Kind of 


Trees. 

In Marſhy Grounds the Ofier, Alder, and 
Arbeel, turn to good Account; and may every 
one of them be raiſed from Cuttings, or Trun- 
cheons ſet in the Ground, (as I have directed in 
my Book of Gardening) even tho! it be covered 
2 or 3 Feet deep with Water; eſpecially the 
Ofeer and the Alder would in Time, by the mat- 
ting or entangling of their Roots, and continued 
Fall of their Leaves, bring it to ſolid Ground; 
but Water in ſome Caſes is as profitable as the 
Land itſelf, as I ſhall ſoon obſerve ; but firſt 
let me adviſe that where Banks are nece\- 
fary to keep Land from the overflowing of ad- 
jacent Rivers or Lakes, there is no Way of ma- 
king them ſo ſolid and laſting, as by Backing 
them well with Szakes of Willous, which ſtrike 
Root without any Trouble, and intermix with 
one another in ſuch a manner, that in a few 
Vears only they become as one Body. | 

I come now to ſpeak of Fiſb-Ponds, and to 
mention ſome Obſervations concerning the 


Number of Fiſb, which a certain Quantity of 


Water will maintain. It has been obſerved, 
that every Kind of Fiſb requires a certain Depth 
of Water to maintain itſelf in; the ſmaller Sorts 
delighting and thriving in ſhallower Waters 
than the greater; and theſe Waters are more or 
leſs nouriſhing to ſome Fiſb, as they paſs thro 
| different 
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different Strata, or Beds of Earth, every Kind 
of Earth giving its Tincture to the Waters paſ- 
ſing thro' it, or joining with it. The moſt 
nouriſhing Vaters for Carp, are ſuch as are 
found in Heatby-Grounds, which are common- 
ly of a Sandy Soil; and if it is poſſible to chuſe 
the Situation of a Pond, it is counted much bet- 
ter to have it near the Bottom of Hills, that upon 
the Fall of great Rains may waſh down Inſecis, 
and other nouriſhable Matter into it; and if it 
could be contrived, the Water ſhould be always 
current thro' it; where this happens, the ſame 
Fund of Water will maintain one third part 
more Fiſb than it would do, if it was only a till 
Water. In the making of a Pond, we ought to 
contrive, that it may have all Degrees of Depth as 
far as 6 Feet; for if the Fiſb happen to breed in 
it, the young Fry or Spawn muſt have ſhallow 
Water to live and ſwim in; and the Spawn it- 
ſelf, while it is in the Egg, would be unfruit- 
ful, was it to lie in deep Vater. Again, as 
the young Fiſb grow bigger, they change 
their Station more and more towards the 
Deep, till they become of a fit Size to breed 
and produce others. It is rarely known, 
that in a good breeding Pond the Fiſb ever 
come to be very large; for the Number of 
them become ſo great, that they over-ſtock the 
Water, and are ſtraitened for Food. I have 


been told, that where the ſhalloweſt Part of a 


Pond is about 2 Feet in Water, that neither 
Carp, Pike, Tench, or Perch, will breed in it, 
1 becauſe - 
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becauſe it is too deep for the Spawn to hatch, if 
the Fiſb ſhould be inclined to lay any; and in 
ſuch Places an ingenious “ Gentleman obſerves 
the Fiſh grow very large, and thrive a-pace, if 
they were at firſt rightly proportioned to the 
Quantity of Vater, and put in at a right Ape, 
An Acre of Water, he tells me, (if all the Parts 
of the Pond, one with another, meaſure 4 
Feet deep) may well enough bear 90 Brace of 
Carps, which is about a Rod of Water to each 
Fiſh; or elſe, as he obſerves, 80 Brace of 

Cars, and 20 Brace of Tench, and fo in Pro- 
portion for every 10 Brace of Carp wanting, he 
allows 20 Brace of Tench. Theſe Fiſh, he 
ſuppoſes, delight to be together ; and remarks, 
that the vi/cous Matter upon the Bodies of the 
Tench is often ſerviceable ro ſuch Carp as have 
by Accident been wounded. It is found by 
Experience, that both theſe Kinds of Fiſh 
thrive much better in old Ponds, than thoſe 
that have been newly made ; and he gives this 
Reaſon for it, That in a Pond newly cut of 
dug, the Water is not all of one Piece, or par- 
taking of the ſame Qualities, which it muſt 
have ſufficient Time to draw from the Earth, 
and circulate through, or mix with every Part 
alike of the Water; for he holds it as a Maxim, 


* The late ingenious and honourable Roger North, Eſq; of 
Rougham, in Norfolk, hath written a moſt excellent Diſcour/e of 
Fiſh and Fiſb-Pond;, printed in the Year 1713; to which we refer 
for the Breeding and Feeding of F;/þ, | | 
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that Fiſb never thrive which have any Change 
of Water after they are 2 Years old, and there- 
fore always ſtocks his Ponds with Store of the 
2d Year. To experience this, he told me, that 
in one Pond he put in at the ſame Time Carps 
of the old, marking thoſe of the two laſt Age : 
Five Years afterwards he drew the Pond, and 
found that the young Fiſb of the ad Year were 
much larger than any of the others; which 
happened, as I ſuppoſe, for the ſame Reaſon 
that young Plants are more eaſily tranſplanted, 
and thrive much better, than elder Plants that 
have ſtood long enough in a Soil to be natura- 
lized to it; or that People, who have been bred 
up from their Infancy, and a long Time breath- 
ed their native Air, grow ſickly upon changing 
it; juſt ſo does the changing of Fiſb from one 
Water to another alter their Conſtitution. It 
is likewiſe obſervable, that a Plantation of Trees 
too near a Pond is apt to infect the Water with 
its falling Leaves ; but, on the other Hand, 
Shelter is neceſſary, and is much the beſt, as it 
conſiſts of Herbs and Plants, which naturally 
grow in the Waters, ſuch as Water-Lillies, 
Pond Weeds, and Flags, which feed and afford 
a great Number of In/efs for the Fiſb to feed 
upon, and help to guard them from the too 
great Heats of the Sun; but chiefly I am told 
theſe Weeds are uſeful to Pike and Perch, and 
that they are better fed Fiſþ, and much 
larger in ſuch Ponds, than where they have 
only a naked Water, The Pike being a 


R 3 Fiſh 


Ln 


246 A Philoſophical Account of tbe 

Fiſh of Prey, will admit of no Fiſh to 
abide with it but the Perch, and, that 
only avoids the voracious Appetite of the 
Pike, by Means of the thorny Fins on 'its 
Back. In theſe Ponds however it is a conimon 
Practice to fling in a Parcel of Roach for the 
Food of the Zacks; and I knew a Gentleman, 
that thought it worth his while to ſtock his 
Pike-Ponds with Frogs for the ſame Uſe. 
Theſe, as well'as the Carp and Tench, may be 
fed with Blood and Bran mixed together, Raſp- 
ings of Bread, or the Entrails of Foul or Sheep ; 
and if they are regularly uſed to be fed in this 
Way, at a conſtant Hour and Place of the 
Pond, they will in a ſhort Time become un- 


daunted, and feed before us, which is all 1 


ſhall fay at this Time relating to Pond-Fiſb. 


CHAP. XVI. 
Of the moſt curious Gardens in Europe, (eſpe- 


cially in Britain) and what may be learnt par. 
ticularly from them; with ſome New Remarks 
and Experiments relating to the Improvement 
of Fruit-Trees and Flowers, 


ESIDES the innocent Diverſion which 

is found in a Garden, by cultivating many 

ot the greateſt Beauties of the Creation, Man- 
kind may gain immediate Advantage in reap- 

ing the Fruit of his Labours. The Health of 
the Body is moreover maintained or encouraged, 
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if we lend our helping Hand towards the propa- 
French Vegetables. A gentle Exerciſe in a 
Freſfkir, where the Mind is engaged with 
Variety of natural Objects, contributes to Con- 
tent; and it is no new Obſervation, that the 
Trouble of the Mind wears and deſtroys the Con- 
ſtitution even of the moſt healthful Body. All 


Kinds of Gardens contribute to Health; but 


every one is not equally advantageous or profi- 
table. There are Gardens of Grandeur and 
Recreation, ſuch as thoſe expenſive ones at 
Verſailles, Marli and Trianon, belonging to the 
King of France; and in England, the Royal 
Gardens at Kenſington, and Richmond. The Gar- 
dens at Kenfington have not indeed the Extent of 
thoſe which I mention in France, nor had the 
Director of them the Happineſs to make them 
All at one Time, but was content with giving 
now and then a Beauty as Occaſion offered, 
The Irregularities which I remember were in 
the Ground, when he took the laſt Part of them 
in Hand, have particularly ſignalized his Judge- 
ment; ſo that we are led to an Imagination of 
the Beauties that would have appeared in them, 

if they had ſtill been more irregular when he 
undertook them. | 
The Royal Gardens at Hampton-Court, are 
famous for the Variety of Exotic Plants brought 
from moſt Parts of the World, but more eſpe- 
cially for the Healthfal Condition of them, and 
exact Symmetry in the diſpoſing them in their ſe- 
veral Conſervatories ; and it is here that we have 
R 4. Examples 
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Examples of Orange-Trees bearing Plenty of 
Fruit, in as great Perfection as we canget 

which ſurpaſſes any at Verſailles; ſo ft we 


may judge how much the Skill of a Director is 


neceſſary to contrive and manage in ſuch a Caſe; 
for tho? the Trees at Verſailles are extraordinary 
large, and in great Numbers, they were with- 
out Fruit when I was there; ſo that I cannot 
enough commend the Ingenuity of our Enghſþ 
Artiſt. | 6; 
The Verſailles Gardens, as they are of vaſt Ex. 
tent, and have coſt immenſe Sums, it is needleſs 
to deſcribe their Particulars ; but in general we 
may ſay this of them, that their Order and Con- 
trivance has been as well poetically as mathe- 
matically ſtudied ; each reſpective Part has a juſt 
Proportion with the Hiſtory repreſented in the 
Statues and Water which it contains ; ſo that we 
never obſerve too many, or too few Statues,” or, 
more or leſs Water than the Imagination can 
expect; and ſo near Nature is the artful Con. 


trivance of theſe Gardens, that we are led with 


Expectation and Deſire throughout the whole; 
bur we mult ſtill obſerve, that in this Wonder 
of a Garden there is neither Graſ5-work nor 
Gravel, nor the beautiful Ornament of variega- 
ted Hollies, which is the Glory of Exgliſb 


Gardens, ; 


Was I togive a particular Deſcription of our 
Engliſh Gardens for Pleaſure, which the Curi- 
ous, among our Nobility and Gentry, bave 
brought to Order; a large Volume would not 

; contain 
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contain it. Some are happy in their Situation 
for Caſcades and Jet d eaux; others have their 
Beauties in agreeable Proſpects; and ſo likewiſe 
was I to deſcribe particularly the Gardens in 


France, we ſhould find them abound in natu- 


ral Beauties, and only wanting of thoſe Orna- 
ments in which we exceed moſt other Parts of 


Europe, viz, Graſs, Gravel, and Variety of 
hardy Ever-Greens. Again, the Gardens in 


Holland have very different Appearances and 
Modes from thoſe in England and France; the 
Holland Gardens ate not indeed without Water, 
but it is commonly ſuch as is of no Uſe either 


for Water-works, or common Service to the 


Plants ; for the Country is level, and the Canal 
Water commonly ſalt or brackiſh, fo that I 
have often ſeen Boat-Loads of freſh Water 
brought from a great. Diſtance ; , but the Canals 
which encompaſs and bound the Gardens: have 
a very good Effect, being aſſiſted with the Or- 
naments of Cbina, and gilt Pots and Vaſes, 
with Statues, and Arbours or Cabinets of Lattice 
Work, which together afford an agreeable Proſ- 
pect ; but Holland, no more than France, poſ- 
ſeſſes the Beauties of fine Graſs-Turf, or Gra- 
vel, or the Ornament of our Engliſb Ever- 
greens; nor indeed is the Soil ſo natural to moſt 
Herbs of the Kiteben-Garden, as it is generally 


in England; which one may cafily obſerve, by . 


comparing the Produce of one with the other ; 
but for bulbous Roots, we find it to produce Won- 


ders, which has given me Occaſion to — 
| the. 
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the Nature of that Earth more particularly: It 
3s compoſed of fine Sea Sand, with a Mixture 
of Turf or Peat-Earth, which ſeems to be two 
Thirds of the former, and one of the latter; and 
the Benefit of this Kind of Soil in propagating 
Bulbous Roofs, has made the Hollanders famous, 


eſpecially in Tulip. 


I have lately obſerved, that our Heath-Ground, 
which is moſt like the Holland Soil, yields very 
good Saffron, and even produces a better Crop 
than the Chalky Soil about Safron-Walden. Up. 
on the latter, an Acre of Ground, in its full 
Strength, brings about 12 Pounds of S2ffron'in 
a Seaſon ; but the Saffron Roots in the Hegth 
Ground bring more Flowers, about one 6th 
Part. It is to be noted, that all the Sa 
Grounds are ſubject to be deſtroyed by Hare, 
and therefore are incloſed with Hurdles : And 
again, the ſecond or third Years of Fan 
thoſe Roots give the greateſt Crops; for they 
muſt be ſeparated or tranſplanted after the third 
Year's bearing, or elſe they produce little. But 
to proceed. N 

The profitable Gardens are of three Kinds; 


firſt, thoſe cultivated for Kiteben Uſes; ſecondly, 


the Nurſeries for Improvement of Timber, 
Fruit, &c. and thoſe which are diſpoſed for the 
Uſe of Phyſick, and are the Seminaries and 
Nurſeries of Exotic Plants. 

The jfr/#, which are Kitchen Gardens, and 
exceed all the other Gardens in Europe for 


wholſome Produce, and Variety of Herbs, are 
| - thoſe 
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thoſe at the Neat-Houſes near Tothill-Fields, 
Weſtminſter, which abound in Sallads, early 
Cucumers, Colliflowers, Melons, Winter Aſpa- 
ragus, and almoſt every Herb fitting the Ta- 
ble; and I think there is no where ſo good a 
School for a Kitchen Garden as this Place ; 
tho Batterſea affords the largeſt natural A 
paragus, and the earlieſt Cabbages. Again, the 
Gardens about Hammerſmith are as famous for 
Strawberries, Raſberries, Currants, Gooſberries, 
and ſuch like; and if early Fruit is our De- 
fire, North-End, near the fame Place, affords 
us Cherries, Abricots, and Curiofities of thoſe 
Kinds, ſome Months before the natural Seaſon. 
I could mention ſeveral particular Gardens a- 
bout London, where I have found an Excellen- 
cy in the Gardeners belonging to them ; but 
as there are Accidents which happen every Day, 
that may occaſion the Removal of the Artiſts 
from thoſe Places, it will be of little Uſe to 
name them. KOFI 

The French, in their Kiteben-Gardens, pro- 
pagate Muſhrooms in large Quantities ; and, 
indeed, about Paris, the Gardens are chiefly 
employed in this Way, ſo that the Markets 
are plentifully ſtored with chem at all Seaſons 
of the Year; and I have often wondered, that 
none of our Engliſb Gardeners have yet taken 
up that Buſineſs, conſidering the Profit which 
would accrue to them from ſuch an Under- 
taking : If they are ſtill without Knowledge of 


the Method of raifing them, they may be in- 
| ſtructed 


\ 


— —— 2 — — 


cultivating of Fruit- Trees; fo that I eſteem 


exceed all the Nurſeries in Europe, for profit. 


_ Sorts we have Names for, we ſhould deſpiſe 
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ſtructed how, in our 2d Chapter. The other 
French Kitchen Gardens, contain little more 
than Herbs for Soup and Sallads, almoſt like 
thoſe in Holland. | 8 
The next Degree of Gardens for Profit, are 
the Nurſeries of Fore/ft-Timber and Fruit-Trees; ll * 
the chief of the firſt Sort are thoſe about I- 
worth, Twickenham, and Brentford, which a 
bound in thoſe neceflary and uſeful Commodi- 
ties; at which Places are annually raiſed, . vaſt 
Numbers of every Kind of Tree which is pro- 
per for. the Improvement of Land. Nor are 
the Gardeners of this Nation leſs curious in 


the Collections we have now in England, to 


able and uſeful Varieties.” _ | 
We have alſo cultivated in Eppalier the 
Bruſſels Abricots which affords a profitable 
Crop; but yet, in the moſt perfect Garden 
which I have obſerved in England, I am ſur- 
priſed that I have not found any Variety of 
Fig,, exceeding the old Set of the Blue Fig, 
the Early White, the Long White, and one o- 
ther Kind. But in France, we meet with at 
leaſt 50 Sorts of Figs, which afford as much 
Variety to the Taſte, as the Peaches or Pears 
we have upon our Liſts, There is one Obſer- 
vation I cannot omit in this Place, relating to 
the different Kinds of Fruit, which at preſent 
croud the Nurſeries: Were we to take all the 
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the greater Part; and, I believe, from what I 


have obſerved abroad, that there are no better 


Fruits than we have among us; becauſe I find 
little Difference between the Liſts of our Nur- 
fries, and the French Liſts that are ſent over 
every Year from Orleans. For my own Part, 


[| have remarked, that in Devonſbire, Here 
fordſbire, and ſome other Parts of England, the 


Seedling Plants, raiſed from the Kernels of 
Pears, Apples, &c. continually afford Varieties 
of Fruit, very different from what we gather 
from thoſe Plants we had the Seed from. My 


curious Friend, Samuel Reynard/on, E la; of * 


Hillingdon, near Uxbridge, has likewiſe raiſed 
ſeveral new Kinds of Peaches and Grapes from 
the Stones or Kernels; ſo that I ſee little Ne- 
ceſſity for ſeeking out Varieties of Fruits in 
foreign Countries. | 


The third Sort of profitable Garden is the 


Phyſic Garden; where, beſides the Collection 
of Herbs uſed in Medicine, we commonly find 
ſome Variety of ſuch Exotic Rarities from the 
hotter Climates, as afford the Curious ſufficient 
Matter of Admiration. The completeſt Gar- 
den of this Kind, I have yet ſeen, is that at 
Amſterdam ; which, altho', it is not of great 
Extent, yet it affords the greateſt Choice of 
valuable Herbs and Plants, agreeable to its De- 
ſign, of any Garden in Europe. The Method 
of it is the Claſſing of Plants in ſeveral Beds 
appointed for that Purpoſe; upon which the 
famous Profeſſors, Drs. Comellin and Rug, 
| rea 
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read to the Citizens #awice every Week; the 
firſt, upon thoſe which are Exotic, and the ; 
latter on the Domeſtic. The Governors of this M 7 
Garden are the Chiefs of the City, who take MW 7 
Delight in making it a Nurſery of ſuch Plants, o 
as the Trade of their Country will give them 
Leave to tranſport from the Eaſt to the e 
Indies. An Inſtance of which is, that in the 
Year 17 14, when I was there, they raiſed a 
conſiderable Number of Coffee Trees from Seri, 
which ripened at Amſterdam upon two Plants, M n 
that they firſt ſent from Africa to Batavia, M F 
and from thence to Holland; from whence they Ml ce 
tranſported them to Surinam and Curaſuu, Ml th 
ſuppoſing they might one Day bring forth pro- /; 
fitable Crops that would yield Advantage to MW th 
their Country; for theſe Places are fo ſituate, 
that the Voyage to them is not a Fourth of m 
that to the Eaſt-Indies, or a Third to the A-M th 
rican Coaſt, where Coffee grows: And, if ever PD 
the Dutch ſhould loſe the Eaſtern Coffee Trade, WM H 
or their Eaſt Indian Plantations, I expect that M P. 
Drug will be chiefly brought to us from the M ot 
Weſt- Indies, where the Hollanders have planted 
it. It is to the Amſterdam Phyſic Garden 1 ab 
owe the greateſt Part of that Collection of Cu- th 
riofities which I once gloried in; and to judge WM A 
from what Gardens I have ſeen in Europe of V 
this Order, I muſt do the Amſterdam Gard ta 
the juſtice to own, that it exceeds all others in 
Variety of curious and uſeful Plants, from 
every Quarter of the World. . 
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The next to this, is the Royal Garden at 
Paris, where we may obſerve the Medicinal 
Plants ranged in exact Order, by the learned 
Dr. Antonine de Fuſſieu, the King's Profeſſor 
of Botany. We find there likewiſe a fine Col- 
lection of Exotic Curioſities diſpoſed after a re- 
gular Manner, and managed with excellent 
Skill; from whence I drew ſeveral Plants that 
had not been ſeen before in England. 

The Phyfic Garden at 7 57 is what we 
may adaite for its good Order, and Variety of 
Foreign Plants, under the Direction of the late 
celebrated Dr. Boerhaave. It is here I have found 
the greateſt Quantity of that extraordinary Feſ- 
ſamine of Arabia, whoſe Flowers excel all o- 


thers in their Odour. 


Among the Foreiga Phyfick Gardens, I 
might yet mention that at Pia in Italy, and 
the Gardens at Florence belonging to the Grand 
Duke of Tuſcany ; from whence, by his Royal 
Highneſs's Direction, I have received valuable 
Preſents of choice Plants, rarely to be found in 
other European Gardens. 

Our own regular Phyſic Gardens are not 
above three in Number; the beſt of which is 
that at Chelſea, belonging to the Company of 
Apothecaries ; where we may obſerve a great 
Variety of ſuch Plants as are uſeful and enter- 
taining to the Curious, as well Exotics as Do- 
meſticks. The ſecond is the Phyſic Garden at 
Oxford, improved through the Skill of the late 
learned Profeſſor Mr. — Bobart, who had 

the 
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the Management of ic, The third is the Phy. 
fic Garden at Edinburgh, which, according to 5 


the Account I have of it, is valuable for a 
Collection of uſeful Plants in Medicine; but! 


doubt the Climate of that Country is hardly ge- 
nerous enough to encourage the Growth of * 


ſuch Plants as are Natives of the warmer Parts n 
of the World. | 2 a 
To theſe we may add the curious Gardens of h 
particular Perſons, which are famous for their 
Varieties of valuable Plants ; the chief of which 
in England are thoſe at Badminton, whoſe Ra- 
rities were collected by that incomparable Lady 
the Dutcheſs of Beaufort. The Gardens. be- 
longing to Samuel Reynardſon, Eſq; at Hil. 
lendon, near Uxbridge ; and the Collection at . 
Mitcham, raiſed by Mr. Du Bois; and at . 
Cheame in Surrey, by the Care and Skill of that . 
excellent Floriſt the late reverend Lumley Lloyd, . 
D. D. with which we mult alſo mention that . 
numerous Collection made by the ingenious II .. 
Mr. Fairchild at Hoxton, ſuperior *to any 1. 
have yet named, both at Home and Abroad. ll «. 
Theſe are the chief of our Engliſh Gardens . 
for Curioſity ; not to mention my own Collec- . 
tion, which, with more than ten Years Pains . 
and Expence, I got together, and is enough to I .. 
ſupport the Spirit of Botany; and to theſe e-. 
very Lover of that Science onght to addreis IE ., 
himſelf, for his Satisfaction in the Knowledge I in 
of Plants. ts | Ki, 


1 
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But to make good the Title of this Chapter, 
Icome now to ſpeak of Fruit- Trees; and the 
firſt of all the Orange, which is now ſo much 
improved in its Culture, that it is poffible to 
have a grafted Tree or Plant of this Kind in 5 
or 6 Months, from the Seed or Kernel. I have 
obſerved, that the Seed of a Lemon will pro- 
duce a Plant much more vigorous than that of 
an Orange, in the ſame Space of Time; and 
therefore, ſome nice Perfons uſe Lemon Stocks 
rather than Oranges; but not more than 4 
Months from the Kernel, cut the tender 
« Stems of theſe horizontally, about half an 
Inch above the Ear-Leaves, and flit it down 
* about half an Inch as in the Figure ; and 
that your Deſign may be agreeable to the 
Laws of Nature, prepare Cyons of good 
bearing Trees, which are then tender in 
Shoot, and conformable to the Strength and 
Age of the Stock, ſo as to anſwer the Big- 
* neſs of it ; and pruning the lower End Wedge- 
© wiſe, fix it in the prepared Stock, and tie it 
« with Worſted, which takes little Room, and 
* is ſubſervient to Variety of Weather, b 
* ſtretching or ſhrinking as the Air alters its 
Property; over this Binding, put a ſmall 
* Quantity of grafting Wax, and in a few 
Pays the Stock and Cyon are joined, and be- 
* come as much one Body as other Graff and 
ans will do in 2 Months.“ As this will do 
in e I doubt not but every other 
Kind of Fruit may be 5 eaſily propagated, and 
| then 
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then we ſhould enjoy this Satisfaction, that 
where a Bud or Graff, in the common Caſe, is 
hard to be got, we could anſwer our End az 
well by a tender growing Shoot. Bur the Ex. 
cellency of this Diſcovery ſeems to open a new 
Field of Knowledge, which may be greatly 
cultivated. 9 | 
I ſhall next enquire into the common Com- 
laint of thoſe Gentlemen, who wait with Im- 
patience for the bearing of the Fruit-Trees they 
have planted ; and for that Reaſon I have con- 
trived a Method, which I think will be fati- 
factory to them; and whereby there is not any 
Month in the Vear, in which they may not 
plant their Gardens, but eſpecially their Walls, 
with any Fruits they deſire; by which Means 
they will noi only gain 2 or 3 Vear's Time, but 
may even bring their Trees. into their Gardens 
with Fruit upon them, and ſo be ſatisfied they 
poſſeſs the Varieties they deſire. 3 
To do this, I would adviſe them to provide 


a large Number of Boxes, whoſe Frame and 


Sides may be taken to Pieces at Pleaſure, each 
of theſe Boxes to meaſure 18 Inches over, and 
as many in Depth; in theſe let a Set of Frutt- 


' Trees be planted, of the beſt Kinds, and 


trained up in the fame that we uſe to thoſe 
Trees which are planted againſt Walls, giving 
them their regular Pruning from Time to 
Time, and directing their Branches and Twigs 


in the Poſture they ought to lie upon Epakers 


made of Arbor-poles: When theſe Trees are 
brought 
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brought to hear, we may tranſport them toany 
Diſtance With their Caſes, without injuriag 
them and be it What Seaſon it willi they may. 
de ſet into the Ground at once, with their 
whole Clump of Earth, and without receiving 
any Injury. In this Operation, Care muſt be 
uſed in taking off the Caſes, that the Clump of 
Earth is not cracked or broken, left the Air 
get in; the Bottom-Board therefare muſt be 
interred with the Tree, and the femaining Parts 
of the Caſes may ſerve again. 
Io conclude, I recommend the raiſing of all 
| Sorts of Flowers from Seeds; and, I © ink, 
there can be no greater Motive to encourage our 
Gardeners to this. Undertaking, than directing 
them to Dr. Lhyd's s of Cheame, Mr. Dunklyn's 
at Clapham, Mr. Hunt's at Putney, and Mr. 
Fairchild's, where they may obſerve wonderful 
Collections of Flowers, viz; Ranunculus, Bul- 
bous'Tris, Ke. lately raiſed from Seminaries diſ- 
creetly made by thoſe Artiſts, | 


Explanation f the Plates i 12 to this Chap, 


Fig. I. A Cyon cut from 4 tender Shoot of the 
Orange-Tree, which is the youngeſt Sprout that 
could be cut from thence. 
Fig. II. I young Lemon Plant in its 1fGrowth, 
' when the Ear-Leaves are upon it, agreeable to 
the Age, Strength, and Bigneſs of the Graff. 
Fig. III. 4 Fruit-Tree planted in a Caſe, 
and trained 15 in Eſpalier, /o that it may be plan- 
ted e a Wall at LP Seaſon, even in n Flower | 
2 ? 00 


0 * * 
1 
0 
«s « *& : 


260 A Philoſophical Account of the 


or Fruit, on the Situation we defire, without in- 
Juring the Tree; deſigned for the Advantage of 
ſuch' as cannot plant their Gardens at their own 
Time. In this Figure the Caſe. is ſo contrived, 
that it may upon this Occaſion be taken to pieces, 
and returned to the Place it came from, without 
doing Hurt to the Plant. 1285 Ut? 
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Of Vines; the bet Method of Pruning tbem; 
with ſome proper Hints for ſuch as delight in + 
raifing forward FRUITS. | 


HE Opportunities I have lately bad of 

making Obſervations on the Manage- 
ment of Vines in France, give me Occaſion to 
mention ſome Improvements which are plea- 
fant and profitable, and may greatly forward the 
Ripening of that delicious Fruit in England, 

It is obſervable, that every Vineyard in France 
chiefly depends on the Fruit produced by An- 
nual Layers; for the Fruits they bear are much 
larger, and ripe earlier, than what we find grow- 
ing upon the Old Stocks, whoſe greateſt Uſe is to 
yield Branches for the Layers ot another Year, 
This leads us to judge of the Method of manag- 
ing our Wall Vines, and direQs vs to preſerve the 
young Wood for the fake of large and good 

Fruit. It is therefore improper to build an high 
Wall for Vines, becauſe all Old Wood ſhould be 


taken away, and the moſt vigorous of 1 
left 
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left at due Lengths for a Crop; and in this 
Caſe we muſt have regard to the Subſtance of 
the Wood we preſerve : A Branch, for Ex- 
ample, whoſe Diameter is about ; an Inch, 
may be left a Yard long; a Branch of one 
3d of an Inch in Thickneſs, about two Foot ; 
and fo in Proportion; and at the ſame Time, 
in convenient Places, 2 or 3 Buds muſt be kept 
to ſupply Branches for the following Year. 
I have likewiſe farther conſidered the Me- 
thod of Raiſing Vines; and among many Ex- 
periments I made, I found one, which, I 
think, will be of extraordinary Uſe, by giving 
us that Satisfaction which we have long want- 
ed, of planting Sets, or Cuttings of Vines, all 
the Summer Seaſon ; ſo that where we are ſure 
of a Grape we like, we may at any Time 
propagate as many of that Sort as we pleaſe. 
In May, which is the Month when thoſe 
Gardeners who have pruned. unskilfully, are 
obliged to diſmember their Vines of the croud- 
ing Branches, then beginning to bud out, we 
may plant every Shoot they pull off with the 
ſame Succeſs that we are uſed to make Nurſe- 
ries of them in November, December, . or any 
of the Winter Months. In this Practice we 
muſt cover the Part that is to be interred with 
common ſoft Soap; and from a Shoot thus 
managed, we are ſure of a ſtrong Plant before 
the colder Seaſons reach us, as I have experi- 
enced, By this Method we learn 2] Things; 
firſt, that Soap is of excellent Uſe to the Im- 
83 provement 
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provement of the Growth of Vines ; and, ſe- 
condly, that we may gain a Year by this new 
| Diſcovery : And from the whole I gather thus 
much, that Soap is the beſt Manure for Vines 
in general, Pan T0 

1 next come to deſcribe thoſe Methods now 
in Uſe for producing of forward Fruits, by 
Means of artificial Heats; ſuch as Coal or 
Wood-Fires, or Horſe-litter. The firſt is by 
building Ovens at certain Diſtances at the Back 
of the Walls, and keeping them continually 
warm, from January, till the Sun's Power is 
ſufficient of itſelf to maintain the Growth of 
the Plants fixed againſt ſuch Walls, as it is 
now practiſed at his Grace the Duke of Rut- 
land's, at Belvoir-Caſtle, whereby the lateſt 
Kinds of Grapes are commonly ripened about 
July, or Auguſt ; but in this Method we muſt 
likewiſe take Notice, that during the cold Sea- 
fon, when theſe Fruits are forced to ſhoot un- 
ſeaſonably, the Plants muſt be covered with 
Glaſſes, to prevent the Injuries they might re- 
ceive from Froſts. 

But the New Method to force Cherries, A- 
bricots, and ſome other Kinds of Fruit, I take 
to be much the cheaper Way ; which is, by 
building a Pale 5 or 6 Foot high, compoſed 
of Inch-Deal-Boards cloſely jointed, on the 
South of which nail up your Trees; and about 
December lay a Coat of Horſe-Dung to the 
Back, about 3 Foot thick at the Baſe, ſloping, 
to about a Foot and ; at the Top, which for 

about 
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about 6 Weeks ſtrikes a Warmth thro' the 
Boards, ſo agreeable to Vegetation, that the 
Plants bloſſom and diſpoſe themſelves to bear 
Fruit in great Abundance, Here I muſt ob- 
ſerve, that when the Weather is moderate, 
you muſt give them what Air you can, by pro- 
perly opening the Glaſſes which ſtand before 
them; and when the Litter at the Back of the 
Pale has loſt its Heat, renew it from Time to 
Time, till the Seaſon becomes natural to the 
Growth of Trees. | 
Having now given my Readers what I at 
firſt propoſed, viz. A Philoſophical Account of 
fome Works of Nature, in the Mineral, Vege- 
table, and Animal Parts of the Creation, in as 
many Inſtances as Time would admit for the 
neceſſary Experiments, c. I am next to in- 
form them, that if this Attempt prove ſatis- 
factory, a Scheme may be carried on ſo uſeful 
to Mankind, as, by Degrees, may form a Ge- 
neral and Compleat Body of Expertmental-Na- 


tural- Philoſophy. 
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E Strength al gegen the firſt 
Tr of theſe obs the had it 
uo other Relation at all to Man, 
| would deſerve a Deſcription. | 

For its Strength, the Microſcope is able to 
make no greater Diſcoveries of it than the na- 
ked Eye; but only the curious Contrivance og 
its and Joints, for the exertin oy ar 
Strength, is very plainly manifeſted, ſuch as 
no 1 5 Creature, I bing yet obſerved, has any 
Thing like it; for the Joints of it are fo adapt- 
ed, that he can, as it were, fold theth mort 
one within another, and ſuddenly ſtretch, or 
ſpring them out to their whole Length; that 
is, of the Fore- Legs, the Part A of Plate XXIX. 
lies wichin B, and B within C parallel to, or 
Side by Side each other; but 5 ka, of 2 
two 5 lie quite contrary; that is, D wich- 
out E, and E without F, but parallel alſd; 
but the Parts of the hinder Legs 8, H and I, 


bend one within another, like the Parts of a 
| double- 


266 APPENDIX. 
double- jointed Rule, or like the Foot, Leg, and 


Thigh of a Man. Theſe fix Legs he clitches up 


all together, and when he leaps, ſprings them 
all out, and thereby exerts his whole Strength at 
ONCE. | 
But, as for the Beauty of it, the Microſcope 
manifeſts it to be all over adorned with a cu- 


rious poliſhed Suit of ſable Armour, neatly joint. 


ed, and beſet with Multitudes of ſharp Pins, 
ſhaped almoſt like Porcupines Quills, or bright 
conical Steel-Bodkins ; the Head is on either 
Side beautified with a quick and round black 
Eye, K, behind each of which alſo appears a 
ſmall Cavity, L, in which he ſeems to move 
to and fro a certain thin Film beſet with many 
ſmall tranſparent Hairs, which probably may 
be his Ears; in the Forepart of his Head, be- 
tween the two Fore-Legs, he has two ſmall long 
jointed Feelers, or rather Smellers, MM, which 
have four Joints, and are hairy, like thoſe of 
ſeveral other Creatures ; between theſe, it has 
a ſmall Proboſcis, or Probe, NN O, that ſeems 
to conſiſt of a Tube, N N, and a Tongue or 
Sucker, O, which I have perceived him to flip 


in and out. Beſides theſe, it has two Chaps 


or Biters, P P, which are ſomewhat like thoſe 
of an Ant, but I could not perceive them 
- toothed; theſe were ſhaped very like the Blades 
of a Pair of round-topped Sciflars, and were 
opened and ſhut juſt after the ſame Manner; 
with theſe Inſtruments does this little buſy 
Creature bite and pierce the Skin, and ſuck 3 
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the Blood of Animals, leaving the Skin infla- 
med with a ſmall round red Spot. Theſe Parts 
are very difficult to be diſcovered; becauſe, for 
the moſt Part, they lie covered between the 
Fore-Legs. There are many other Particulars, 
which, being more obvious, and affording no 
great Matter of Information, I ſhall paſs by, 

and refer the Reader to the Figure. | 


Of the Louss. 


HIS is a Creature ſo officious, that ic 

will be known to every one at one Time 
or other; ſo buſy, and fo impudent, that it will 
be intruding ſtſelf in every one's Company; and 
ſo proud and aſpiring withal, that it fears not 
to trample on the beſt, and affects nothing ſo 
much as a Crown ; feeds and lives very high, 
and that makes it ſo ſaucy, as to pull any one 
by the Ears that comes in his Way, and will 
never be quiet till it has drawn Blood: It is 
troubled at nothing ſo much as at a Man that 
ſcratches his Head, as knowing that Man is 
plotting and contriving ſome Miſchief againſt 
it, and that makes it oftentimes ſculk into ſome 
meaner and lower Place, and run behind a 
Man's Back, tho' it go very much againſt the 


Hair; which ill Conditions of it having made 


it better known than truſted, would exempt 
me from making any further Deſcription of it, 
did not my faithful Mercury, my Microſcope, 
bring me other Information of it, For it has 

php diſcovered 


Q 
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diſcovered to me, by Means of a very bright 


Light caſt on it, that it is a Creature of a yes 


ry odd Shape. it has a Head ſhaped like that 
expreſſed in the Plate marked with A; 
which ſeems almoſt conical, but is a little flat- 
ted on the upper and under Sides; at the big- 
geſt Part of which, on either Side behind the 
Head (as it were, being the Place where other 


Creatures Ears ſtand) are placed its two black 


ſhining goggle Eyes, B B, looking backwards, 
and fenced round with ſeveral ſmall Cilia or 
Hairs that encompaſs it, ſo that it ſeems this 
Creature has no very good Foreſight: It does 
not ſeem to have any Eye-Lids; and, there- 
fore, perhaps its Eyes were ſo placed, that it 
might the better cleanſe them with its Fore- 
Legs; and, perhaps, this may be the Reaſon, 
why they fo much avoid and run from the 
Light behind them ; for being made to live in 
the ſhady and dark Receſſes of the Hair; and 
thence, probably, their Eyes having a great 
Aperture, the open and clear Light, eſpecially 
that of the Sun, muſt needs very much offend 
them. To ſecure theſe Eyes from receiving any 
Injury from the Hairs through which it paſſes, 
it has two Horns' that grow before it, in the 
Place where one would have thought the Eyes 
ſhould be ; each of theſe, C C, hath four Joints, 
which are fringed, as it were, with ſmall Bri- 


ſtles, from which to the Tip of its Snout, D, 


the Head ſeems very round and tapering, end- 
ing in a very ſharp Noſe, D, which ſeems to 
have 
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have a ſmall Hole, and to be the Paſſage thro” 
which he ſucks the Blood. Now, whereas, 
if it be placed on its Back, with its Belly up- 
wards, as it is in the Plate, it ſeems in ſeveral 
Poſitions to have a Reſemblance of Chaps, or 
Jaws, as is repreſented in the Plate by E E, 
yet in other Poſtures thoſe dark Strokes diſap- 
pear ; and having kept ſeveral of them in a 
Box for two or three Days, ſo that far all that 
Time they had nothing to feed on, I found, 
upon letting one creep on my Hand, it imme- 
diately fell to ſucking, and did neither ſeem 
to thruſt its Noſe very deep into the Skin, or 
open any Kind of Mouth, but I could plainly 
perceive a ſmall-Current of Blood, which came 
directly from its Snout, and paſt into its Belly; 
and about A, there ſeemed a Contrivance, ſome- 
what reſembling a Pump, Pair of Bellows, or 
Heart; for by a ſwift Sy/tole and Diaſtale the 
Blood ſeemed drawn from the Noſe, and for- 
ced into the Body, It did not ſeem at all, 
though TI viewed it a good while as it was ſuck- 
ing, to thruſt more of its, Noſe into the Skin 
than the very, Snqut D, nor did it cauſe the 
leaſt diſcernible Pain, and yet the Blood ſeem- 
ed to run through its Head very quick and free- 
ly, fo that it ſeems there is no Part of the Skin 
but the Blood is diſperſed into; nay, even into 
the Cuticula ; for had it thruſt its whole Noſe 
in from D to C C, it would not have amount- 
ed to the ſuppoſed Thickneſs of that Tegument, 


the Length of the Noſe being not more than 
a three 
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a three hundredth Part of an Inch. It has ſix 
Legs, covered with a very tranſparent Shell, 
and jointed exactly like a Crab's, or Lobſter's; 
each Leg is divided into fix Parts by theſe 
Joints, . and thoſe have here and there ſeveral 
ſmall Hairs; and at the End of each Leg. it 
has two Claws, very properly adapted for its 
peculiar Uſe, being thereby enabled to walk 
very ſecurely both on the Skin and Hair : And, 
indeed, this Contrivance of the Feet is very 
curious, and could not be made more commo- 
diouſly 'and compendiouſly, for performing 
both theſe requiſite Motions, of walking and 
climbing up the Hair of a Man's Head, than it 
is; for by having the leſſer Claw (a) ſet ſo much 
ſhort of the bigger (b) when it walks on the 
Skin the ſhorter touches not, and then the Feet 
are the ſame with thoſe of a Mite, and ſeveral 
other ſmall Inſects; but by Means of the ſmall 
Joints of the longer Claw it can bend it round, 
and fo with both Claws take hold of a Hair, 
in the Manner repreſented m the Plate, the 
long tranſparent Cylinder, F F F, being a Man's 
Hair held by it. II 
The Thorax ſeemed caſed with another Kind 
of Subſtance than the Belly ; namely, with a 
thin tranſparent horny Subſtance, which upon 
the Faſting of the Creature did not grow. flac- 
cid; through this I could plainly ſee the Blood, 
ſucked from my Hand, to be. variouſly diſtri- 
buted, and moved to and fro; and about G 
there ſeemed a pretty big white Subſtance, which 
„ 


# 
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emed to be moved within its Thorax; be- 
ſides, there appeared very many ſmall Milk- 
white Veſſels, which croſt over the Breaſt be- 
tween the Legs, out of which, on either Side, 
were many ſmall Branchings; theſe ſeemed to 
be the Veins and Arteries, for that which is 
analogous to Blood in all Inſects is Milk- 
white. dd ert n * 2 

The Belly is covered with a tranſparent Sub. 
ſtance likewiſe, but more reſembling a Skin 
than a Shell; for it is grained all over the Bel- 


ly juſt like the Skin in the Palms of a Man's 


Hand, and when the Belly is empty, grows 
very flaccid and wrinkled ; at the upper End 
of this is placed the Stomach, H H, and per- 


haps alſo the white Spot, II; may be the Liver 


br Pancreas, which, by the periſtaltick Mo- 
tion of the Guts, is a little moved to and fro, 
not with a Syſtole and Diaſtole, but rather 
with a thronging or juſtling Motion. View- 
ing one of theſe Creatures, after it had faſted 
two Days, all the hinder Part was lank and 
flaccid, and the white Spot, I I, hardly moved, 
moſt of the white Branches diſappeared, and 
moſt alſo of the Redneſs or ſucked Blood in 
the Guts, the Periſtaltick Motion of which was 
ſcarce diſcernible; but upon the ſuffering it to 
ſuck, it preſently filled the Skin of the Belly, 
and of the fix ſcolloped Emboſiments on either 
Side, as full as it could be ſtuffed ; the Stomach 
and Guts were as full as they could hold ; the 
Periſtaltick Motion of the Guts grew quick, 
and 


272 APPENDI X. 
and the juſtling Motion of II accordingly 


Multitndes of Milk- white Veſſels ſeemed quick- 


ly filled, and turgid, which were — the 


Veins and Arteries, and the Creature was ſo 
greedy, that though it could not contain more, 
yet it continued ſucking as faſt as ever, and as 
faſt emptying itſelf behind: The Digeſtion of 
this Creature muſt needs be very quick, for 
though I perceived the Blood thicker and black- 
er when ſucked, yet, when in the Guts, it was 
of a very lovely ruby Colour, and that Part of 
it, which was digeſted into the Veins, ſeemed 
white ; ; whence it appears, that a. further 
Digeſtion of Blood may make it Milk, at 
leaſt of a reſembling Coelinen What elſe is ob- 
ſervable in the Figure of this Creature, may 
be ſeen in the Plate. 

As theſe Vermin are natural to the Bodies of 
the human Species, ſo likewiſe, moſt Birds of 
different Kinds, ſome Sorts of Fiſh, and many 
Kinds of Quadrupedes have their particular 
Sorts of Fleas, and Lice, proper and peculiar 
to themſelves, and manifeſtly differing from 
each other. Seignior Red: having delineated 
ſome of theſe, I think it will not be foreign to 
the Subject, to relate the Diſcoveries (he tells 
us) he made, by the Advantage of a great many 
Experiments. 

In the Hawk, (fays he) I have obſerved 3 
diſtin Sorts of Fleas, and as many in the 
Turkey Hen ; 1n the Wild-duck four; in the 


Swan, Wild-gooſe, Keſtrel, and Plover, hows 
et 


we. eat , 2 1 1 


Fet it muſt be allowed that there is a Sort of 


Birds that have either the fame Sorts of Fleas, 
or ſome that are very like them. The Golden 
Eagle, and the Bird by the Italians called Vac. 
caio from its keeping Company with Cows, as 
well as the Keſtrel, have very large Ones: 
Whichlaſt named Bird hath alſo another Sort 
of Fleas, no ways differing in Shape from 
thoſe of the Raven, but of another Colour ; 
and the Raven others, very like the lefler 
Sort of Lice found upon the Egret. Some 
of the Buſtard's Fleas, if viewed at a Di- 
ſtance, very much reſemble thoſe found upon 
the Egret. On the Wood-pecker and Chaf- 
finch, I have ſeen Fleas reſembling thoſe of the 
Starling, and on the Wild-duck of the larger 
Kind, much the ſame Sort of Fleas with thoſe 
of the Wild-gooſe. In the Feathers of a Crane 
are to be found Neſts of white Lice, marked, 
as it were, with Arabick or Algebraick Charac- 
ters. Farther, it is remarkable, that the Big- 
neſs of each Bird's Fleas bears no adequate Pro- 


portion to the Bigneſs of the Birds they are 


found upon; but amongſt the larger Kind of 
Birds may be found a leſſer and larger Sort of 
Fleas of a different Kind; and I remember that 
I have ſeen Fleas upon a Black-bird as large. as 
thoſe found upon a Swan. 

If you view Fleas when upon their Feer, 
there is not the leaſt Appearance of a Mouth to 
be diſcovered ; but if you turn them upon their 
Backs, you may diſcern the Situation of their 
Mouth placed on the under Side of the Pro- 

S boſcis 
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boſcis or Trunk, in the Form of a Pair of 
Pinchers, much reſembling that of the Wood. 
louſe. In a Word, there is ſuch a wonderful 
Variety of Fleas of diſtinct Soxts, ſo ſtrangely 
different one from another, that I thoug 


bt it 
much better to exhibit them drawn upon Cop» 
per-Plates, than to give the Reader a long and 
tedious Deſcription of them. As to their Co- 
lour, it is generally the fame, or very near that 
of the Feathers of the Birds on which they are 
found. It is true, I am of Opinion (which 
Experience countenanceth) that Fleas when 
they are firſt bred out of Nits are white ; but as 
they grow bigger, by Degrees aſſume other 
Colours, yet ſo that preſerving the Tranſpa- 
rency of their Bodies, by the Help of a Mi- 
croſcope, the Motion of their Entrails, and Cir- 
culation of their Juices may be very plainly 
diſcerned, | 


Obſere 
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Obſervations made by an Engliſh Gentleman 
upon the Huſbandry of Flanders. 


FT ER I had ſeen the greateſt Part of 

Flanders, and diligently examined the 
Nature and Condition of the Soil, which in 
ſome Parts I conceived to be very rich, (in re- 
ſpect of the goodly Barley and Wheat which I 
faw it produced, and the excellent Paſture © 
Grounds,) at my Return to Gbent, I asked a 
Merchant, which was the richeſt Part of 
Flanders: He told me, the Land of Waſte, 
which lay between Ghent and Antwerp; the 
which I wondered at,. and replied, that in my 
Qpinion it was the pooreſt ſandy Land in all 
the Country, and that it carried nothing but 
Rye, Buck-Wheat, and Oats; and in the 
Highways that were not ploughed, the Ground, 
of its own Nature, produced Heath. He told 
me again, that it was the beſt Ground for Flax, 
which was called the Wealth of Flanders. I 
asked him, what an Acre of Flax might be 
worth, He anſwered me, that a Gamett, 
which was their Acre, might be worth forty or 
fifty Pounds; and much to the ſame Purpoſe I 
was afterwards informed by others. Upon 
this, I deſired to know the Difference between 
a Gamett and an Engliſh Acre; which having 
learned, I made an Engliſh Rod; and, the 
better to inform myſelf what an Acre might be 
27 worth, 
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worth, the next Year I bought an indifferent. 
Rod of Flax when it was ripe, which I cauſed 
to be pulled, watered, and dreſſed by itſelf, 
and then weighed, that by that Proportion I 
might come to know the Value of an Engliſh 

Acre; which by that Trial came to 36 J. 14 s. 
6 4. I found, that after their Flax they ordi- 
narily ſowed Turnips, with which the Country 
People fed both themſelves and their Kine, 
which afterwards fed them with Plenty of 
Milk. I found alſo, that when they laid down 
that Ground from ploughing, they ſowed it 
with a Clover-graſs Seed, which grew ſo rank 
and great as I never ſaw any Graſs do in out 
beſt Meadows in England. Upon the under- 
ſtanding of all this, I was convinced in my 
Judgment, and found the Merchant had Rea- 
' ſon, who told me it was the richeſt Part in 
Flanders; and, having a great Quantity of 
ſach natured Ground of my own in England, T 
ſent over Clover-graſs Seed, and cauſed Flax to 
be ſowed, to make a Trial how it would do 
there, of which I have had ſuch Account as 
makes me admire the wonderful Blefling of 
Almighty God, from whoſe Bounty and Good- 
neſs all the Fruits of the Earth do proceed. 

I have found by my own Experience, that 
there is no Ground of a Mold ſo barren, but it 
may, (by the Labour and Induſtry of Man) be 
made to produce all Sorts of Grain and Seeds, 
and all Sorts of Plants and Trees, which are 
_ neceſſary for the Uſe of Man, according to the 
ſeveral Climates wherein Men live, I would 

| therefore 
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therefore have thoſe younger Brothers, (for 
whoſe Sake I principally intend my Diſcourſe,) 
firſt, to take a Farm containing 50 Acres of 
the moſt barren and heathy Land they can find, 

ſo as it conſiſteth of a ſandy or hazel Mold, and 
lies either dry of its own Nature, or ſo as by 
Art the Water may be drained from it: This 
Land (which may be had at an eaſy Rent) muſt 


be firſt Devonſbired: But becauſe there are ſe- 


veral Sorts of Husbandry which are to be uſed 
to improve ſuch Land, according to the Qua- 
lity or Conveniency of the Place where ſuch 
Land is ſeated, I will adviſe every younger Bro- 
ther to begin with a little, until he hath found 
by his own Experience, what Husbandry ſuiteth 
beſt with the Condition and Quality of his 
Ground; that is, what Husbandry is cheapeſt 
and moſt profitable; and then he may increaſe 
his Quantity as he ſees Cauſe. 

The little Quantity of Ground which I ſhall 
ſet down for Example's Sake, to begin with- 
al, ſhall be twenty five Acres, which may pro- 
duce as great Benefit as his eldeſt Brother's Eſ- 


tate of 1000 Pounds a Year; and if that prove 


right,” he will be encouraged to proceed in a 
larger - Proportion, whereby he may quickly 
prove a better Man in Eſtate than his elder Bro- 
ther ; who, perhaps, like an idle Drone, con- 
tented with what his Father left him, lives at 
his Pleaſure and Eaſe, . whilſt he by his Induſ- 
try gathers his Profit out. of the Bowels of the 
Earth, which God gave unto Man to that End: 

| 1 For 
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For vigilantibus, non dormientibus, dat Deus 
Incrementum. But becauſe there are ſeveral 
Ways to improve Land, and that ſuch heathy 
and barren Land is not worth the ſowing till it 
be improved, I will firſt ſet down ſuch ſeveral 
Ways as I have obſerved for the Purpoſe, and 
ſo leave it to thoſe that are to reap the Benefit, 
to make Choice of that they like beſt, and af. 
terwards ſet down, as near as I can, the Charge 
that is to be laid out to raiſe ſo great a Profit, and 
then the particular yearly Gain that (I conceive) 
by God's Bleſſing may ariſe thereby. 

Your moſt common Way of improving Land 
is by Dung, whereof they will reap the greateſt 
Profit that are feared near ſome Market Town, 
where ordinarily you may buy a great Quantity 
from the Inns, at 1 s. the Load. But becauſe 
every Man cannot be ſo ſeated, I will teach 
you an eaſy Way to raiſe Dung, if you can 
keep but three or 400 Sheep, in Manner 
following: You muſt houſe them every Night, 
and in the Summer at Noon; but you muſt firſt 
lay 3 or 4 Inches of Sand at the Bottom of rhe 
Floor, and thereon lodge your Sheep for a 
Night or two, till their Dung and Piſs be trod 
into the Sand, and then continually lay on more 
Sand, and let it be uſed in the ſame Manner, 
by which Means three or four hundred Sheep 
will raiſe 1000 Load of Dung a Year, which 
will richly manure fifty Acres for Flax. If 
you have any Ponds, the Earth of them being 
caſt, a Year before you uſe it, will be CO 

| go 
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good to mingle with the Dung, and fo laying 
about 12 Load upon an Acre to mix with the 
Aſhes after the Ground is baked and burnt, it 
will produce you two or three plentiful Crops 
of whatever Seed you ſhall think fit to ſow. But 
where there cannot be Dung enough had, I 
will teach you another Way to improve the 
Land, where Lime is to be had, which is thus: 
When you Devonſbire your Ground, divide the 
Hills into eightſcore for every Rue, viz. a Hill 
to a Rod, and pur into every Hill a Peck of 
Lime, if you can, before it be ſlaked, and 
when it is flaked in the Midſt of the Hills, 
which it will be after the firſt Rain, then 
mingle the Lime and Aſhes together, and ſpread 
it upon the Land. It is an uſual Thing to lay 
4 or 5 Loads of Lime upon an Acre, where 
the Land is not Devonſbired: But I have ſeen 
the other Way, which is much the cheaper, 
does extream well for 2 or 3 Crops. If there 
be Marle in the Ground, I will teach you ano- 
ther Way, but not according to the ordinary 
Way uſed in Suſſex, where they lay 2 50 or 
340 Loads upon an Acre, but in a cheaper 
Manner, which is thus: Lay 40 Load of 
Marle in the Summer upon an Acre of heathy 
and barren Ground, and preſently ſpread it, 
and let it lie all the Winter until the March fol- 
lowing, by which Time it will be waſhed into 
the Ground; then bake and burn it, and ſow 
the Land. By this Husbandry I have ſeen 
Ground (that was all Heath as high as one's 

T4 - Knee) 
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Knee) have 2 or 3 Crops of good Corn, and 


afterwards bring forth as good Clover-Graſs as 
ever I ſaw grow in England. 

The next Thing I will lay down, ſhall be 
the Charge of ploughing and ſowing. 

The Devonſbiring 25 Acres will coſt 25 J. 
Tbe Lime a Load an Acre at 40 Buſhels to 
the Load, and 155. a Load, 18 J. 15 6. 


The ploughing and harrowing of 25 Acres , 


at 6 s. an Acre, 7 J. 


Four Buſhels of Flax Seed to ſow an Acre at 


6 5s. a Buſhel, for 25 Acres, 30 J. 
Weeding, pulling, ſwingling the Flax, and 
all other Charges, valued at 3 J. an Acre, 75 /. 
The whole Charge amounts to 156 J. 5 s, 


The Intereſt of 156 J. 5 5. cometh to yearly 


about 12 J. 5 5. = 
And the Rent of the Land at 2 5. an Acre, 
10. N 

So the Whole amounts to 14 J. 15 5. 

Five and twenty Acres valued according to 
the Proportion which an indifferent Rod of 
Flax did bear, which was 5 Pound and a 
Quarter from the Brake at 8 5. the Pound, be- 
ing the ordinary Price in Ghent- Market, comes 
to 33 J. 12 s. Engliſb an Acre, which for 25 
Acres is 840 J. 

The Seed of twenty-five Acres, valued as the 
fame Rod did bear, which was five Pound, 
cemeth to 12. Buſhels and a half an Acre, 
which at 5 s. the Buſhel, is 3 J. 2 s. 6 d. the 

ä Acre; 
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Acre: For 25 Acres it is 78 J. 2 5. 6 d. The 
Whole is 918 J. 2 5. 6 4. | 
Theſe 25 Acres are to be ſowed with Flax, 
in March, April, or May, and will be ready to 
pull in the Beginning of Auguſt following, and 
then you may ſow for Turnips, which will be 
ripe in October following, and may be pulled 
from that Time to the End of December. 
The Turnips about Ghent in Flanders (beſides 
what the People eat) are much employed to feed 
their Kine; and I have a Receipt in my Book, 
(which I had from People of great Credit,) 
with which they feed lean Kine with Turnips, 
Grains, and Waſhings of Barrels of Beer toge- 
ther, that yielded them as much Milk in a 
Year, as would have coſt them 60 J. Engliſh, 
and yet they valued their whole Charge in 
keeping them not to be above 5 /. a Cow, and 
the Turnips were far the greateſt Charge. But 
becauſe this Rule ſeemeth to me to be a greater 
Gain than our Kine will ever yield in England 
(for which there can be no other Reaſon, bur 
that Milk is ſold at a dearer Rate in Ghent than 
it is in England) I have not ſet down the Charge 
of ploughing and ſowing Turnips (which is but 
a ſmall Matter,) nor the Charge of the Stock of 
the Kine, becauſe I have reduced them to half 
the Profit which they make of them in Ghent ; 
but I do verily believe, that 25, Acres of good 
Turnips will keep 15 Kine, and the Profit of 
15 Kine to be worth yearly 15 J. for each Cow; 


and ſuppoſe that beſides the Turnips they will 
| eat, 


282 APPENDIX. 


cat, there will be as many ſold out of the 25 
Acres as will pay for the Grains, and other 
Charges belonging unto them, and ſo by this 
Account thoſe 15 Kine will yearly profit 22 5 . 

Which being added unto the 903 J 7 5. 6 d. 


on the other Side for the Profit of Flax, the 
Whole makes up 1128 J. 7 s. 6. 

This Profit of Flax and Turnips ariſeth from 
the 25 Acres in 8 or 9 Months, which is fron 
the Beginning of April to the latter End o 
December, and then you have three compleat 
Months left untill April again to ſtir up the 
Ground; and then ſow it with Oats or Barley, 
together with the Seeds of a Clover-Grafs, 
whereof 9 Pound will ſow an Acre, and ſo let 
that. Ground reſt, and ſtill plough up freſh Ground 
in the fame Manner, and lay it down as before, 
with Clover-Graſs; and when you have ploughed 
up all the Heathy Land, you may begin with 
that again which was firſt layed down with Clo- 
ver-Graſs. This Clover-Graſs will make your 
Land yield you as much Profit as the beſt Land 
in. England, both for Hay and Graſs; and 
when you have enough of that Graſs, to keep 
you a convenient Stock to plough up your own 
Ground, you may increaſe your Quantity of 
Tillage, and ſow ſome Corn for your own Pro- 
viſion, whereby you will have Straw to keep 
more Cattle, and thereby - raiſe more Dung. 
But if you find your Profit rife out of your Flax 
and Turnips but near to what you may by this 


Relation expect, it will not be worth your La- 
bour 
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bour to ſow any more Corn than for your own 
neceſſary Uſe, but to employ your Labour as 
much as you can in the other, which will yield 
you fix Times the Profit of the beſt Corn you 
can ſow, 2 

To bring the Cattle to eat Turnips, you muſt 
breed them up from their Dams by Hand, as 
they do all manner of Cattle in Flanders; as 


. Horſes, Beaſts, and Sheep, all which they feed 


many Times with Turnips, Carrots and Parſnips; 
and I have ſeen a Horſe that was eating of Graſs, 
as ſoon as Carrots, cut in ſmall Pieces, wete laid 
before him, forſake the Graſs, and eat them like 
a Hog: And all Mechlin in Flanders (where 
they have as rich Paſtures as any be in England) 
they feed their fat Sheep principally with Car- 
rots in the Winter, and they give both thetn and 
Turnips to their fat Beaſts in Gent. 

Their Horſes are very large and ferviceable, 
and, for the the moſt Part, extraordinary broad- 
buttocked; the which whether I could attribute 
it to the Kind of the Horſes, or the Breeding 
them by Hand, and ſo making them eat Roots 
or any Thing, or to both: They give them 
little Hay; but Straw, and Oats, and Bean- 
Stalks, and Beans chopped together : They let 
their Mares go to Cart and Plough, till they are 
ready to foal under the Cart, and preſently ſuckle 
the Colt, and make it eat Butrer-Milk, either 
with Bran, or Grains warmed, whilſt the Mare 
is at Plough or Cart; and as ſoon as the Mare is 
come Home from work, they let the Colt fuck 


preſently; 
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preſently ; and ſay it takes no Hurt, I believe 
that an handſome Engl;/h Horſe and theſe Kind 
of Mares, would breed moſt uſeful Horſes, - 
They have in Flanders a Kind of Sheep be- 
tween a Place called Vecue and Dixmeire, that 
ordinarily bring 5 or 6 Lambs a-piece, and by 
feeding the Ewes with Roots, and bringing 


the Lambs to eat any Thing, they will all 
come to good : The like, no Queſtion, we 


may do in England, if we get the fame Breed 
of Sheep; and that it is the Kind of their 
Horſes and of their Sheep, that makes exceed 
ours, I do the rather believe, becauſe their 
Beaſts i in Flanders (even in the richeſt Parts) 
are not generally compared ( neither in Bigneſs 
nor Handſomeneſs) to our Beaſts of England; 
and why ſhould they not exceed our Beaſts, as 
well as our Horſes, if it were not the Kind, 
and not the Feed? The like is in the Capons: 
For the Kind of a Bruges Capon 1s as big as two 
Engliſh Capons; yet here at Ghent their Veal is 
cried up beyond any Part of the Country, which 
if there be not as good in England, you may have 
it as good by feeding it thus: Their Calves, 
being preſently taken from the Cow, and ſuck- 


led by Hand, as ſoon as the Cow's Milk i is good, 


they feed them with nothing but Butter-Milk, 
until they can eat Turnips and Carrots maſhed, 
as they feed their Kine, or until a Fortnight or 
3 Weeks before they kill them ( which they do 
ſeldom till they be a Quarter old) and then for 
that Fortnight or 3 Weeks, they giye them as 


much 
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much New-Milk as they will drink thrice a 


Day, and that makes them fat; and indeed it 


is as good, and as white as I have ſeen any. 

Their Hogs be likewiſe here very large and 
fat ; whichare kept up and fed moſt- with Car- 
rots and ſome Turnips, and fatted altogether 
with Buck-Wheat, There are very few War- 
rens in their Country; but Abundance of tame 
Coneys, fo big and fat, as I never ſaw any in 
England: They are fed with Turnips, but moſt 
with Carrots, and now and then ſome Bran, or 
a few Oats. I do believe that a Warren of ſome 
3 or 4 Acres well fenced in, (if the Coneys be fed 
in this Manner) would breed enough to keep a 
very good Houſe. Moſt of the Pigeons of this 
Country are likewiſe tame, and they are fed 
moſt with Buck-Wheat, and ſometimes with 
Flax-Seed, which makes them luſty, .and breed 
a- pace. 

This Buck-Wheat they uſe much in their 
Beer, which is commonly very good; and I 
have heard an Engliſb Doctor of good Repute 
aftirm, that Buck-Wheat is as wholſome a 
Grain as any grows in England; and that they 
make fine Puddings of it in Italy; and, to con- 
firm this Opinion, he ſhewed me an Author of 
great Repute amongſt the Phyſicians. They al- 


ſo feed their Capons here with Buck-Wheat and 


Butter-Milk. The next neceſſary Thing to a 
Houſe is, a good Kitchen-Garden and Orchard, 
which may, at all Times and Seaſons, .yield 
you all Manner of Sallads, Turnips, Carrots, 

Parſnips, 
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Parſnips, Scarots, Beetranees, Savayon, Beans, 
Praſe, Artichokes, Aſparagus, and the like. 

There is another pretty Commodity to, be rai- 
ſed with a very ſmall Charge; which is, out 
of a Bee-Garden, of which there are many in 
the New-Foreſt in England, which are worth 
40 or 50 Pounds a Year, although the Honey 
that is gathered from Heath, is not reputed fo 
good as that which is gathered from better Flow- 
ers The reſt of your Land, beſides what you 
plough, will yield you a conſiderable Profit, in 
keeping the Sheep and young Beaſts: So with 
the Addition of theſe Commodities unto the 
Main (which are the Flax and Turnips,) a 
younger Brother may both 'live, and quickly 
grow rich; ſo as he manageth the Affairs of this 
World with one Hand, and lay hold of the 
Providence of God with the other, 

But when God hath ſent you the Fruits of 
the Earth in a plentiful Manner, you' muſt 
have a care that the Engliſb Proverb be not ful» 
filled, which is commonly uſed when Meat is 
ill dreſſed, viz. Though God fends Meat, yet the 
Devil ſends Cooks. So let the Flax be never ſo good, 
if you have not thoſe that know when it is fit 
to pull, you ſhall loſe infinitely in the Weight 
of the Flax, (from whence ariſes the greateſt 
Profit) if you let it ſtand till the Seed is ripe, or 
in the watering your Flax ; for if you have not 
thoſe that know when it is fit to take it out, or 
if you let it lie too long in the Water, it will rot; 

| or 
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or if you take it out too ſoon, it will not break; or 
in the letting it lie too long abroad a- drying, or 
without turning it often after it is taken out of 
the Water: If any of theſe Miſchiefs happen, 
it is enough to diſcourage a young Beginner > 
Therefore-let me adviſe you, firſt to take ſome 
experienced Man and Woman out of Flanders, 
where all ; Things concerning Flax are as com- 
mon, in courſe of Husbandry, as ſowing and 

threſhing of Corn in Englang. | 
Your Flax being made fit for Sale, you muſt 
carry a Pattern of it to London, where if you 
cannot ſell it to your Content, you muſt enquire 
out ſome Merchant to vent it for you beyond Sea, 
where the greateſt Trade of making Cloth is, 
as at Harlem in Holland, or elſewhere: For it is 
not prohibited to be tranſported beyond Sea as 
Corn is: Or it may be in Time, when you are 
grown before-hand with the World, you may 
think fit to ſet up a ManufaQtory of Cloth your 
ſelf, and then it will vent at Londen, as well as 
any Commodity the Kingdom will afford. But 
howſoever, I would have you keep as much 
Flax as will {et all the poor People about you at 
Work to ſpin into Thread, and by that you may 
be both a good Gainer, and do a charitable Act, 
for which God will bleſs your Labours the bet- 
ter, and you ſhall be ſure to have ready Money 
at London for the Thread, it being as vendible 
there as any other Thing is. Although I have 
ſet down 25 Acres to be ſown with Flax for a 
Trial, which you may ſee to be managed _ 
160 /. 
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160 l. Stock; yet I ſuppoſe that there is no 
Man ſo ſimple; but when he findeth the great 
Benefit of 25 Acres, will the next Year ſow 50 
Acres, which a Man may eaſily manure by one 
of thoſe Husbandries which I have formerly ex- 
preſſed ; out of which I make good my Aſſer- 
tion thus: Fifty Acres, by the former Account 
in Flax and Turnips, cometh to above 2250 J. 
a Year, beſides all other Commodities that may 
be raiſed out of that by Land, by Beaſts, Sheep, 
and other Things. Fifty Acres yearly laid 
down with Clover-Graſs (though upon an Ex- 
periment of it in England, I had Word ſent me, 
an Acre was worth 3 /. yet I will value it at 2 L) 
improves yearly 100 J. and in 10 Years 500 
Acres of heathy Land improveth to 1000 J. a 
Year, and fo by that Means alone, the younger 
Brother hath attained to his eldeſt Brother's 
Eſtate. But then compute what he may have 
in ten Years out of the 2250 /. a Year above- 
mentioned: He may be able ro double his el- 
deſt Brother's Eſtate in 10 Years; nay, may 
treble it, if he increaſes his Quantity of Acres of 
Flax to an 100 Acres, and finds ready Money 
for that Commodity. 

J do know their Clover-Graſs in Flanders 
continues but 3 Years perfect after it is ſowed ; 
but the Reaſon of that is, becauſe they always 
cut it green 3 Times a Year, (except ſome that 
they leave for Seed) and that kills it, as it will do 
Fern: But let it grow to Hay, and be ſo ripe be- 


tore you cut it, that ſome of the Seed may, in 
the 
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the Making, ſhatter upon the Ground, and it 
will always continue after it is once planted, _ 

Here are greater Carps in Ghent than any we 
have in England, and becauſe I have ob- 
ſerved ſeveral Ways in England; whereby the 
muddy and lean Carps may be made in Time 
both ſweet and far, I will expreſs them as fol- 
loweth. | | 

Firſt, for breeding of F:/þ+ If you have but 
any Clay-Pit, that is, for Example, but twen- 
ty or thirty Rod ſquare, throw ſome Boughs 
into it, or Log, whereby the Fiſh may hang 
her Spawn, and put into it either one Spawner 
and two Milters, or two Spawners and three or 
four Milters; and they will breed you Carps 
enough to ſtore twenty, nay, may be, forty 
Acres of Pond. For I had once out of a Pond 
that was not above 40 Rod ſquare, of 2 Spaw- 
ners and 3 Milters, fourteen thouſand and odd 
hundred Carps, that were bred there in one 
Year. To make the Fiſh ſweet and far, the 
Way is to have two or three little Stews, one of 
them always dry and graſſed, that you can fill 
it with Water when you pleaſe, to put in your 
muddy and lean Fiſh, and in a Month they 
will grow ſweet and fat. Another Way 1s, to 
take a Buſhel or two of Grains, and mingle 
with them as much Chalk and Marle, or Clay 
dried, and beat it to Duſt, and make it all to- 
gether into a Paſte, and ram it hard into a 
Barrel, where you muſt make ſeveral Holes for 
the Carps to put in their Heads, and then throw 
| U it 
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it into the Pond, and it will fat your Cape ex- 
ceedingly. 

Another Way is to lay a Pond dry, and ſow 
it with Barley, and when it is grown as long ag 
your Hand, then fill it with Water, and put 
your Fiſh into it, and they will grow ſweet, 
and fat exceedingly : But for ſuch Carps as you 
mean to feed, let them be Milters or — 
2 Carps, for you ſhall ſeldom fee a Spawner 
at. 

Amongſt the ſeveral Obſervations before 
made, the main Profit to make a Man rich in- 
deed, is the Flax ; Concerning which I have 
had a Queſtion asked me, Why they do not 
ſow all their Land with Flax, if it bring ſuch 
huge Profit beyond other Commodities? and 
why theſe Men that ſow it are not infinitely 
rich? For which I conſeſs (tho' I am well fa- 
tisfied in the Truth of the Thing by thoſe Ex- 
periments I have made) I could never learn o- 
ther Anſwers, than theſe: Firſt, that all the 
Land is not natural for Flax ; and namely, no 
Land, but either a Sand or a light Loam ; be- 
becanſe the Ground where it is ſowed mas be 
made as fine as any Garden Mould ; for your 
Flax will not grow kindly where there is an 
Clot, or Stones. Secondly, for that the Seed 
is ſome Years very chargeable, and has been 
fold in Ghent at 15 Shillings a Buſhel, by 
reaſon your outlandiſh Seed came not over in 
Time, which moſt Husbandmen buy to 
ſow their Land, having converted their own 

Seed 
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Seed before to Oil; and ſo a Gamet, upon 
which they ſow their 6 Buſhels, will coſt in 
Seed 4/. 10 5s. And if there come not Rain in 
ten or twelve Days after the Seed is ſown, their 
Crop (they make account) is as good as loſt, un- 
leſs they ſow it again. And that is one Reaſon 
makes poor People, they dare not venture to 
ſow much; and they are not ordinarily fo 
much ſubje& to Rain there as we are in Eng- 
land, ours being an Iſland, and their's a Con- 
tinent. Another Reaſon is, becauſe few Men 


that are Owners of Land there live upon it 


themſelves, for fear of its being perpetually 
ſpoiled by Soldiers; and therefore they all live 
in walled Towns, and let out their Land to 
Boors, whom they tie by Covenants not to ſow 
any great Quantity of Land with Flax, be- 
cauſe they have an Opinion that it barrens the 
Land, and will not let them ſow the ſame 
Land but once in ſeven Years ; but I think it is 
rather for fear they ſhould grow too rich. A- 
nother Reaſon, becauſe almoſt all their Land 
that can be ploughed i is kept in perpetual T1l- 
lage with one Seed or other; and they have no 
Help but Dung, of which they have but ſmall 
Quantity, in reſpect. they have no waſte Land, 

and therefore can keep very fewCattle or Sheep 
to raiſe it ; but moſt of theſe Inconveniencies 
will be remedied in England. 

Note, As I have dread y obſerved, when you 
have ploughed up all your heathy Land, you 
may break up that Land for Flax and Turnips, 
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which you firſt laid down with Clover-Grafs, 
Becauſe you ſhall not think much to do it, 
you may obſerve, by this Diſcourſe, that fifty 
Acres ſown with Flax and Turnips, if it prove 
right, is more worth yearly than a thouſand 
Acres of Clover-Graſs, which will alſo require 
ten Times the Stock more. 


The Way concerning the Huſbandry in general 
of FLAX. 


OU muſt firſt chuſe ſandy or loamy 
Ground, and manure it well, and lay it 
as fine as poſſibly you can; and then be ſure 
to chuſe good Seed, and ſow at leaſt four 
Buſhels of it upon an Engliſb Acre, and chuſe 
ſuch a Time to ſow it in, as probably, by 
Signs of the Wind or Weather, you may, by 
God's Bleſſing, have ſome Rain within ten 
Days after it is ſowed ; for your Seaſon will 
laſt in England to ſow it,; from Mid-March 
until a Week in June; albeit April be the 
beſt Seaſon of the Year, in regard the nipping- 
eſt Froſts are paſt by that Time, and for that, 
in that Month, you are likelieſt to have Rain. 
When the Flax is grown a Handful high, 
you muſt weed it; and although you tread 
or lie upon it at that Height, it will riſe a- 
gain: When the Buttons of the Flax begin to 
look brown, you muſt pull the Flax, and then 
comb off the Buttons, and lay them abroad, 
where they may dry; and as the W 
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thers, the Flax-Seed will ripen within; but 
that Seed will be only fit to make Oil, but 
not to ſow : For if you will fave any Seed to 
ſow, you muſt let your Flax ſtand until your 
Seed be thorough ripe, and then you loſe ve- 
ry much in the Weight of the Flax, which is 
otherwiſe more profitable to you by much 
than your Seed. After you have combed off 
the Buttons, you muſt preſently put your Flax 
in Water, but it muſt be ſtanding Water, and 
ſuch as will not diſcolour it; where it muſt 
be about ſeven or eight Days ordinarily: But 
that Rule is ordered according as the Weather 
proves hotter or colder: Then it muſt be ſeven 
or eight Days laid out a drying, being now 
and then turned; and when it is dry enough, 
it muſt be put into a Barn, where it mult lie 
in Heaps ſeven or eight Days more a ſweat- 
ing, before you muſt do any Thing elle to it. 
But to ofder the Buſineſs well, you muſt be 
ſure to have one of Experience until you can 
come to underſtand every Particular yourſelf. 

When it hath ſweat enough in the Barn, then 
it muſt be beaten, or breaked, or hackled, and 
then it is fit for the Market. 

After you have pulled your Flax, you muſt 
then plough your Ground for Turnips. Two 
Pound and a Half of Turnip Seed will ſow an 
Acre. After your Turnips be off, in April follow- 
ing you may ſow the ſame Ground with Bar- 
ley or Oats, and with it ſow your Clover-Grals, 
whereof nine Pound will ſow an Acre; and by 
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that Time you have mowed your Oats, your 
Ground will be ſtocked with Clover-Grafs. 


A Way to make infinite Profit by Sk ARors. 


OU muſt let as many Skarots lie in the 
Ground all Winter as you think neceſ- 
fary for Plants: They will be ſprouted up in 
March, and then you muſt divide the Top of 
the Root into ſingle Plants. Plant them in 
rainy Weather, they will be ready to eat by 
Chri/imas. You muſt dung the Ground for 
them every Year where you ſow them : Cow 
Dung is the beſt ; but never ſow the ſame Land 
with them two Years together. Thoſe which 
come of Seed the firſt Year, are never ſo good 
as thoſe which are tranſplanted ; and the Plants 
ſeldom fail if they be planted in moiſt Wea- 
ther. If they be trod about the Roots they 
will thrive the better; and they do not prove 
beſt in a light Land. You may keep them 
as long as you will after you have taken them 
up, laying a Lane of Earth, and a Lane of 
Skarots ſtill one upon another; or you may 
let them lie in the Ground till Eaffer. They 
never cut the Stalks, but let them wither of 
themſelves. 

An Engliſh Rod of ſixteen Foot and a half 
Square, is thirty-three half Foot ſquare ; and 
your Skarots being planted half a Foot one 
from another, a Rod of Ground will contain one 
thouſand and eighty nine Plants ; every gi 
that 
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that grows may very well produce three and 
four Roots; but becauſe ſome Plants may 
fail, compute not the odd eighty nine, but 
ſuppoſe you may have three thouſand Roots 
out of a thouſahd Plants; and twelve Roots 
being ſold for a Stiver, the three thouſand upon 
a Rod come to 255. Engh/h, but if fold for 
an Engliſh Penny, come but to 205. and 109. 
But according to that Account, there being 
eightſcore Rod to an Acre, an Acre is worth 
166 135. 11d. her 

If you think your Skarots will be eaten 
with Worms, than dreſs your Land with Lime, 
viz. Lay four Load upon an Acre, viz. a 
Buſhel upon a Rod, there being eightſcore 
Buſhels in four Load, and uſe it in this Man- 
ner: Take your Lime unſlaked from the Kiln; 
and after you have digged up your Land, co- 
ver your Lime a good Thickneſs with the 
Earth, ſo as there may be three or four Load 
of Earth to cover a Buſhel of Lime, and there 
let it flake in the Earth; and then before you 
ſet your Skarots, mingle the Lime and Earth 
together, and ſpread it upon the Land, and 
that will keep away the W. | 


Of Roman BEANS. 


N Engliſb Merchant carried from Flan- 
ders into England ſome Roman Beans, 
a 


t yielded him an Increaſe of two hundred 
| U 4 and 
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and fifty Beans for one, and by only ſetting 
an Handful or two, he had the next Year as 
many as he made forty Pounds of, by-ſelling 
them to a Corn-Chandler-near Strand-Bridge, 
at ſixteen Shillings the Buſhel. Theſe Beans 
are to be ſet about Mid-May, at half a Foot 
diſtance from one another, and afterwards to 
be brought to Poles like Hops. 

To inform myſelf of the Commodity and 
Profit of theſe Beans, I bought a Pint, which 
coſt me three Stivers, and told all the Beans 
of that Pint, which were eight hundred and 
forty-four: I doubled them to a Quart, which 
was ſixteen hundred and eighty eight; then ta 
a Pottle, which was three thouſand three hun- 
dred and ſeventy fix; then to a Gallon, which 
was fix thouſand ſeven hundred and fifty two; 
then to eight Gallons, which is a Buſhel by 
our Engliſh Statute Meaſure, which contained 
fifty four thouſand and ſixteen Beans: Then * 
caſt up how many Beans might be ſer upon 
an Engliſh Rod, which was thirty-three half 
Foot {quare, at half a Foot aſunder, and I 
found it would take up one thouſand and eigh- 
ty-nine Beans; and that by the ſame Account, 
there might be ſet upon an Acre, which was 
eightſcore Rod, 174,240, which was three 
Buſhel, and 12,092 Beans over, which was 
near a Peck more. I then computed what 
Beans were uſually fold at in Ghent, which 
was three Stivers a Pint ; which amounted to 


nineteen Shillings Engliſh the Buſhel : I com- 
puted 
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puted then what Charge belonged to a Rod, 
according to the Engliſb Account, as follow- 
eth: | 

Firſt, I valued an Acre of Land at 13 s. 4 d. 

So a Rod is but 1 4. a 

Half a Quarter of a Load of Dung to dreſs 
a 2 according to twenty Load to an Acre, 
I 6; ws 

Trenching a Rod worth 3 4. 

A Pint and Quarter and thirty- four Beans, 
being in all one thouſand and eighty- nine 
Beans, 4 d. . | 

The Poles, an hundred and twenty-one, at 
35. a hundred, allowing the Branches of nine 
Beans to a Pole, 165. 

The ſetting, poling, pulling, &c. 8 4. 

So the whole Charge of a Rod comes to 
75. 0d. 


Now, if a Pint, and a Quarter, and thirty- 


four Beans do produce two hundred and fifty 
Times as many, then a Rod reckoned at 250g, 
4d. cometh to 41. 135. 9d. ; 

Then deducting the Charge of 75. 6 d. there 
is clear Gain in a Rod 4/. 6s. 3 d. 

According to which Account, compute the 
Gain of one hundred and fixty Rod, which is 
an Acre, 75o/. 

Out of which is to be deducted eightſcore 
Times 75. 6 d. for Charges, 60 J. 

So there remaineth clear Gain for an Acre 
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But your Poles, which is the greateſt, will 
laſt five or fix Years. 
The only Way to vent theſe Beans, is to 
&ll them for the Uſe of the Navy, or to Mer- 


_ chant Ships, 


To raiſe Sallads, Pulſe, and all Sort of Grain 


in a ſhort Time. 


T is to be obſerved, that that which ren- 
ders a Piece of Ground more fertile and 
productive than another, is the Quantity of the 
Nitre in it: So that if Seeds can receive ſuch 
a Quantity of Nitre as is ſufficient, before they 


are thrown in the Earth, they will ſhoot with 


Precipitation. 


Tho' Wheat Water is mentioned in the 


Compoſition underneath, it is not abſolutely 
neceſſary. I have found, that common Wa- 
ter (Rain Water, if it can be had) in which 
good rotten Horſe Dung, or rather Sheeps 
Dung, has been ſteeped, will do as well; in 
which ſome refined Salt Petre muſt be diſſolv- 
ed. This is all the Myſtery. In this Liquor 
Seeds are to be ſteeped more or leſs, accord- 
ing to their Qualities, 

As to the exact Quantity of Salt Petre, it is 
difficult to fix it. Experience in this Caſe is the 
beſt Guide. Too much would burn the Seeds, 
and too little would not anſwer the End. But 
according to the Proportions that I have tried, 


it is as. follows, 


Take 


* 
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Take about 'a Pail and a Half of Water, 
ſteep in it a Buſhel of new Wheat, boil it till 
the Wheat is ready to burſt : When it is cold, 
ſtrain this Water, and the Wheat, to get out 
all the Subſtance. ' Add to this about twa Pails 


of Dung Water aforementioned, and a Quar- 


ter of a Pound of refined Salt Petre, and two 
Pound- and Half of Sheeps Dung. Boil this 
all together, ſtirring it well till the Salt Petre 
and Sheeps Dung be diſſolved. When it is 
cold, put in — Peaſe, or Beans, to ſteep: 

The Wheat about twelve Hours, unleſs you 
obſerve that it begins to ſhoot ſooner: Then 
take it out, and lay it upon Boards in the Shade, 
and turn it often and gently, till it be almoſt 
dry, then ſow it; and one Grain of ſuch 
Wheat will produce thirty or forty Ears of 
Corn. 

Peaſe muſt ſteep as long as Wheat, Beans 
ſomething leſs. 

As for other Seeds, the Judgment of the 
Perſon that makes the Experiment muſt be 
the Rule. For ſome will grow ſoft in Water 
much ſooner than others. X 

This Water is very good for all Sorts of Fruit 
Trees. The Root muſt be opened a little, and 


ſome of this Water thrown on it, and the Earth 


round watered with it. 
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